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Code of Advertising 


The Archives of Physical Medicine and Rehabilitation, published monthly by the American 
Congress of Physical Me dicine and Rehabilitation, is interested in the maintenance of the highest 
standards in advertising in the interest of its readers in the medical and closely allied profes- 
sions, the various manufacturers and patients. The Archives of Physical Medicine and Rehabil- 
itation believes that honest, straightforward and informative promotion is essential in the 
merchandising of products and apparatus affecting the health and welfare of the general public. 
For this reason, the APM&R has formulated some basic principles to serve as a guide to 
manufacturers and advertisers. 


CLAIMS 


1. Claims for the efficacy or usefulness of a product should be logically and appropriately based 
upon scientific evidence or authoritative opinion expressed by qualified persons. 


2. Claims should not be stronger than the evidence warrants and should be expressed in such 
a way as to avoid multiple interpretation. Implied endorsements by ambiguous statements are 
not acceptable. The journal reserves the right to modify or exclude copy that is extravagant 
in claims without consulting advertiser and/or agent if time before publication deadline is a 
governing factor. 


3. Statements of endorsement or use of a product or apparatus by physicians or by institutions 
or by individuals in allied professions are not acceptable. 

4. The statement of claims should be made in language appropriate to the understanding of 
the intended reading audience. If such statements are not clearly made, they may be misleading 
or confusing thereby doing disservice to both publisher and advertiser. 


5. Length of time a product has been on the market and relative sales position are not neces- 
sarily evidence of its merit and hence such information cannot be considered appropriate 
argument for prescription or recommendation. 

6. Promotion suggesting undesirable consequences from failure to use any product or apparatus 
unless compelling evidence exists is unjustifiable. 


EVIDENCE 
1. Evidence presented in promotion of products or apparatus should serve the function of 
validating any or all claims made. While interpretation of findings may vary among physicians, 
claims must adhere to the evidence and not to questionable extrapolations. 
2. The significance of evidence should not be magnified to the point of overemphasis and 
quotations and/or excerpts should not disregard the context or the full meaning of the source. 
3. Evidence should be readily and reasonably available. Manuscripts may be cited as references 
only after publication. Personal communication is acceptable only when the author has had an 
opportunity to review the intended promotion and has granted written approval for the citation. 
A copy of any personal communication to be included in advertising copy and a copy of per- 
mission directed to the manufacturer to use such personal communication must be on file in the 
office of the publisher prior to such information being released for publication in the journal. 
Descriptions of findings demonstrated in scientific exhibits not subsequently published in a 
generally available periodical do not constitute suitable evidence. 
4. Evidence derived from adequately controlled research should be differentiated from uncon- 
trolled clinical experience. Where the advertiser sets forth his own conclusion or rationale, it 
should be done without implication of other authority. 


COMPARISONS 


1. Promotion of a product or apparatus should relate the merits of the product or apparatus 
to generally acceptable medical standards. 


2. Direct comparison with other products or apparatus for the purpose of deminitcsiinn su- 
periority is permissible only when such claim can be supported by direct reference to a published 
report. 

3. Implied superiority of a product or apparatus through the overuse of superlatives is not 


acceptable. 
POSITION OF THE MEDICAL PROFESSION 


1. Promotion that tends to undermine the patient’s trust and confidence in his physician is 
prejudicial to the effective practice of medicine and must be avoided. 

2. Promotion that results in the patient bringing pressure on the physician to prescribe accord- 
ing to suggestion or the current vogue rather than by exercise of professional judgment, is 
unacceptable. 

3. Promotion that encourages the patient to assume the prerogatives of the physician is unwise. 
It should be avoided as detrimental to public health. A prescription of drugs and/or therapeutic 
appliances leading to the time and sequence of the introduction of other treatment should re- 
main the responsibility of the physician. Promotion influencing the patient to assume these 
responsibilities or creating concern regarding the physician’s recommendations is not acceptable. 
The APM&R Code of Advertising conforms to the principle that promotion directly to the 
public of products and apparatus which require a physician’s special knowledge for the proper 
administration is not in keeping with the best health and welfare of the general public. The 
APM&R Code of Advertising is subject to alteration and clarification as indicated by the ex- 
perience and wisdom that will be acquired through cooperative efforts of medical, industrial, 
educational and public organizations. 
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Original contributions, exchanges and books for 
review should be forwarded to the Editorial Office. 
All business matters including advertising should 


be handled through the Executive Office, 30 N.. 


Michigan Ave., Chicago 2, Illinois. Statements ir 
the manuscripts published in the ARCHIVES OF 
PHYSICAL MEDICINE AND REHABILITATION are 
made solely on the responsibility of the author. 
The American Congress of Physical Medicine and 
Rehabilitation and/or the American Academy of 
Physical Medicine and Rehabilitation does not as- 
sume any responsibility for statements contained 
therein. Manuscripts accepted for publication in 
the ARCHIVES OF PHYSICAL MEDICINE AND 
REHABILITATION are for exclusive publication and 
may not be published elsewhere. 


Subscription—in the United States, its possessions, 
and Mexico, $8.50 yearly; Canada, $9.50; elsewhere, 
$14.00 the year; $1.00 per single copy; special 
issues $1.50 per single copy. Advertising rates on 
application. All advertising copy subject to ac- 
ceptance by Publication Committee. Permission will 
be granted on request for reproduction in reputable 
publications if proper credit is given. Reproduction 
for commercial purposes will not be permitted. 
Published monthly at Chicago, Illinois, by the 
American Congress of Physical Medicine and Re- 
habilitation. Entered as Second Class Matter at the 
Post Office at Chicago, Illinois. Copyright 1961, 
by the American Congress of Physical Medicine 
and Rehabilitation. 
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The ARCHIVES OF PHYSICAL MEDICINE AND 
REHABILITATION is devoted to the publication of signi- 
ficant articles in this particular field. Contributions of interest 
to those in physical medicine and rehabilitation are invited. 
Articles are accepted only with the understanding that they 
are contributed exclusively to the ARCHIVES. Articles and 
accompanying illustrations become the property of the journal. 


MANUSCRIPTS 


Submit only the original copy of the article, but retain a 
copy for use in correcting galley proofs. Carbon copies are not 
acceptable for editing and typesetting purposes. 


REFERENCES 


References should be placed at the end of the manuscript 
and should conform to the style of the Quarterly Cumulative 
Index Medicus. No more than twenty references should be 
included with a manuscript. 


ILLUSTRATIONS 


Only reproducible illustrations will be accepted. All photo- 
graphs must be black and white glossy prints, clear cut and 
contrasting. The size of each photograph submitted should be 
no larger than 234”x 2”. Instructions for combining photo- 
graphs are acceptable. The Editorial Board reserves the right 
to limit the number and size of illustrations used with any 
manuscript submitted for publication. Any number of illustra- 
tions over three (3) is charged to the author. 


REPRINTS 


Reprint order blanks with a schedule of prices will be 
attached to galley proofs. Individual reprints of an article 
must be obtained direct from the author. 


COPYRIGHT 


Matter appearing in the ARCHIVES OF PHYSICAL 
MEDICINE AND REHABILITATION is covered by 
copyright. Permission for reproduction must be directed to 
the Editorial Board. 


Detailed information covering instructions for the prepara- 
tion of manuscripts for publication may be had by writing 
direct to the Editorial Office, 30 N. Michigan Ave., Chicago 2. 
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FOR PHYSICAL MEDICINE AND REHABILITATION 


THE ALL-NEW PRESTON CATALOG NO. 1065 


The Most Complete Catalog in the Field 


Describes the leading and most complete line of Equipment 
for Rehabilitation Exercise, Hydrotherapy and Electrotherapy. 
Also: Diagnostic Apparatus, Traction Devices, Cerebral-Palsy 
Furniture, Wheelchairs, Walkers, Lifters, Crutches and Self- 
Help Devices. Includes over 2,500 selected items. 


All orders sent to Preston Headquarters receive personalized 
prompt service — usually same-day shipment —from our well 
stocked warehouse. Whether you need a single article or a com- 
plete installation you can buy with confidence when you order 
from Preston. For your free copy of the Catalog, drop us a 
note on your letterhead. 


THE PRESTON WEIGHT CADDY 


Saves You Effort, Time and Space 


No more storage problems, no more bending and carrying 
heavy weights by hand to the patient. The Weight Caddy allows 
the weights to be conveniently stored in any corner or closet, in 
a minimum of space. It can be wheeled quickly and without 
effort to treatment table. Requires only two square feet of 
floor space! 

The Preston Weight Caddy is built to seat level, the most 
convenient height for the administration of a weight program. 
It is no effort at all for the therapist, sitting on.a chair or stool, 
to apply weights to exercise boots. 

Order by Catalog Number: 
PC 2043 — Preston Weight Caddy —on 3” ball-bearing casters with five 
weight holders and utility shelf, all-welded chrome plated construction, 
20%” x 15” x 26” overall height 


THE STRYKER “CIRCOLECTRIC” HOSPITAL BED 
Simplifies Patient Handling 


Combines the features and advantages of an electric hos- 
pital bed, a standing bed, standing table and a turning frame. 
Problems such as lifting, turning and transfer of patients are 
eliminated. 


The “CircOlectric” is especially helpful for all orthopedic 
cases, many neurological conditions: polio, muscular dystrophy, 
multiple sclerosis, cardiovascular diseases, and burns. Ideal 
for handling the aged and debilitated. Order by Catalog Number: 


PC 4403 — Stryker “CircOlectric’ Universal Hospital Bed complete with 
mattresses, sheet set, siderails, footboard, 2 forehead bands, 3 H.P. silent 
motor, 84” long x 325%” wide x 78” high 


Optional Accessories are available at additional cost. 


J. A. PRESTON CORP. 


175 Fifth Avenue, New York 10, New York 
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Camp fabric lumbosacral supports 
play an important part in the conser- 
vative treatment of orthopedic condi- 
tions. They steady and limit the mo- 
tions of the joint, ligaments and mus- 
cles in injuries and diseased conditions 
of the low back. Available without or 
with steel upright reinforcements or 
with the Camp spinal brace as need- 
ed. 


CAMP LUMBOSACRAL 
SUPPORTS 


S. H. CAMP & COMPANY, JAcksON, MICHIGAN 


Camp's Lumbosacral Supports are 
scientifically designed to give a secure 
fit to the pelvic girdle, the upper lum- 
bar and the low dorsal spine, includ- 
ing the entire abdomen in front, thus 
giving maximum lumbar spine support 
with greatest patient comfort. 

Camp trained fitters will give your 
patients immediate service according 
to your specific prescription. 


S$. H. Camp & Company of Canada, Ltd., Trenton, Ontario 
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LaBERNE Utility Electric 
“WALK-OFF” TABLE 


The LaBerne electrically operated Utility Model table is 
built of tubular steel and reinforced angle iron finished in 
Mellotone grey and mounted on 3” swivel casters with 
locks. Electrically operated by motor and gear box through 
a direct worm drive with reversing switch; safety switches 
for up and down positions. 

Table is 78” long, 28” wide, and 32” high, adjustable to 
any position from horizontal to vertical with calibrated dial 
showing degree of tip from 0 to 90. 

Fixtures included foam top covered with water proof 
leatherette; removable footboard, two 6” restrainer straps, 


and cervical hook. 
Model 1060 E $395.00 


Hand Operated Model (photo below) 


Same as above except carmen - hand crank 
Model 2101 H $239.50 
Also available are Standard Mespital Model, Clinic Model, 
Intermediate Model and Telescopic Model. 


Prices FOB Columbia, S. C. Write for catalog. 


La Berne MANUFACTURING COMPANY 


> PO Box 5245 Columbia, S.C. Phone SU 7-6162 


Originators of the ‘“WALK-OFF” Physical Therapy Table 


READER SERVICE... 


this section is established for the convenience of the reader-audience of 
the ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION. Each month, 
the reader service column will list the complete name and address of the 
author to be contacted for information and/or reprints of scientific studies 
herein published. The column will be up to date at press time, but the 
ARCHIVES cannot guarantee the accuracy of such listings 30 days after 
publication date. The following authors, in Contents order, are represented 
in the January, 1961 issue: 


FRANK H. KRuSEN, M.D., Executive Director, Elizabeth Kenny Institute, 1800 
Chicago Ave., Minneapolis, Minn. 

‘Dr. PHILLIPE BAUWENS, St. Thomas’ Hospital, London, England 

MICHAEL Kos!IAk, M.D., Department of Physical Medicine and Rehabilitation, 
University of Minnesota Medical School, Minneapolis, Minn. 

DANIEL R. BOONE, Ph.D., Director Clinical Speech Pathology, Cleveland 
Hearing and Speech Center, 11206 Euclid Ave., Cleveland 6, Ohio - 

Kart H. HAASE, M.D., 7743 Yarmouth Ave., Reseda, Calif. 

H. J. RALSTON, Ph.D., Biomechanics Laboratory, University of California, 
San Francisco Medical Center, San Francisco, Calif. 

NICHOLAS PANIN, M.D., Physical Medicine and Rehabilitation Service, VA 
Hospital, Bronx 68, N. Y. 

JAMES W. Rag, JR., M.D., Department of Physical Medicine and Rehabilitation, 
University of Michigan Medical School, 1313 E. Ann St., Ann Arbor, Mich. 

EDWARD D. HENDERSON, M.D., Section of Orthopedic Surgery, Mayo Clinic, 
Rochester, Minn. 

THoMAS E. TWITCHELL, M.D., Joseph P. Kennedy, Jr. Memorial Hospital, 
Brighton, Mass. 

Burton J. WOLTERS, A.B., Wayne State University College of Medicine, 
Detroit, Mich. 


Please do not direct requests for repr'nts to the Archives of Physical Medicine and Rehabilitation 
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FROM; TECA CORPORATION 


Devoted to development of electronic instrumentation for neuromuscular studies. 


New Portable Model B with camera in retracted position, 


A NEW PORTABLE ELECTROMYOGRAPH, incorporating all 
facilities for nerve conduction time tests and Polaroid® 
photo-recording. The new Model B has been developed to 
supplement the 1 and 2 channel console Models TE1.2-7 
and TE2-7. A matching console cabinet for the Model B 
can include an extended range magnetic tape recorder for 
operation with the EMG. The new portable, a compact one 
channel unit, will find application where the expandability, 
2 channel facility, and flexibility of the TE console series 
are not required or where mobility is a prime requirement. 


NEW NERVE CONDUCTION TIME FACILITIES in the Model B 
include unique time marker pulses superimposed electric- 
ally on the recording beam, permitting accurate direct 
measurement of conduction time, without error due to 
parallax or sweep and cathode ray tube distortions. 


The stimulator, which generates rectangular pulses with 
5 adjustable calibrated duration settings, provides high 
maximum output voltage (250V). The unique mounting 
of the intensity control on the percutaneous stimulator 
electrode handle now makes testing easier. Frequency of 
stimulus is adjustable from 1 per second to well into the 
tetanus range. An accessory conduction time indicator 
will permit direct reading of conduction time (or other 
physiological time intervals) from a digital indicator 
calibrated in milliseconds. 


OTHER USEFUL FEATURES include a rugged Polaroid® camera 
mount that permits the camera to be instantly swung into 
position ready for use. 


All electronic camera synchronization is fast, foolproof 


and easy to use for EMG or conduction time recording. 
The seven inch diameter flat face cathode ray tube is pho- 
tographed thru an illuminated screen with engraved scale. 


Advanced circuitry includes regulated power supplies for 
stability and accurate calibration, at low and high power 
line voltages. Radio frequency rejection circuits and 60 
cycle filters are provided. 


OTHER NEW DEVELOPMENTS 


An electromagnetic percussion hammer delivers uniform re- 
peatable impacts to the body. The impact is synchronized 
with the sweep of the EMG so that muscle response, either 
electrical (EMG) or mechanical (motion velocity or accel- 
eration) may be displayed as a stationary pattern on the 
screen, permitting accurate time measurements to be 
made, visually and by magnetic tape or photo-recording. 


Continuous record high frequency multichannel photo-recorders 
for automatic operation in conjunction with the EMG. 
Permanent graphic records are provided with wide range 
of time scales and with integral time markers. 


Electrical integrators for muscle potentials, with both aver- 
aging (adjustable decay) and absolute integral modes of 
operation. 


Special stimulators for operation synchronized with the 
EMG, supplying electrically isolated pulse pairs with 
adjustable delay between each of the two independent out- 
puts. Isolators can be supplied to users of Teca Chronaxi- 
meters to permit EMG recording of evoked potentials. 


Also for electrodiagnosis, the Teca Model CH-8 a true 
stabilized current variable pulse generator and chronazi- 
meter. Generates accurate rectangular pulses of current 
entirely independent of variations in patient or electrode 
impedance over a wide range. Incorporates many innova- 
tions for simplified accurate strength duration curve and 
chronaxie procedure. Write for Bulletin. 


80 MAIN STREET, WHITE PLAINS, NEW YORK [fi | TEC | 
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Her next step could cost plenty 


Bathrooms are dangerous and accidents are costly. 
Eliminate the hazards of both with Shur-Step Safety 
Mats. The mineral laminate coating of these tough, 
waterproof mats provides positive, nonslip footing, 
helps prevent accidental falls. Backed with self- 
sticking adhesive, they adhere tightly to the bottom 


of tub or shower for a full year in normal hospital 
use. When used in combination with stainless Reach 
Grab Bars, Shur-Step Safety Mats afford con- 
valescent patients maximum safety and convenience. 
Write today for Shur-Step sample swatch or see your 
American-R/P representative for a demonstration. 


No. 8185—Shur-Step Safety Bathtub Mat. White, spall x kiswstee 6 mats per 


No. 8186—Shur- Step Safety Shower Stall Mat. White, 23” x 23”. Center hole 
. $15.00 


for floor drain. 6 mats per package. Pkg 

No. 8188—Shur-Step Safety Strip. White, 6” x 24”. 
k 


No. 8258—Shower or Tub Grab Bar (Model J). 14” x 34” with three 5” wall 
$14 


attachments. 48” of grasping surface. Each..... 


12 strips per 
$8.90 


25 


No. 8266—Toilet Grab Bar (Model U). May be used tub side, shower, toilet, 


Sitz Bath. U-shaped, 24” x 5”. Each 


. $7.65 


No. 8267—Toilet Grab Bar (Model UB). 24” x 5” with 120° bend at midpoint 
$7.65 


for narrow wall space. Each 


All models and sizes of grab eiiincdil meaiils line of safety mats available. 


Rehabilitation Products 


Division of American Hospital Supply Corporation 
2020 Ridge Avenue, Evanston, Illinois * Regional offices in principal cities 


be 
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6 pkg., pkg 7.20 : 
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THE FINEST THERAPEUTIC 
“TRACTION UNIT AVAILABLE 


Potessional treatment desewes 
PROFESSIONAL EQUIPMENT 


Can you be confident of unprofessional equipment? The 

Tractionaid is not a gadget — but is a scientifically engineered 

therapeutic unit designed to give you the ultimate in smooth 

and even intermittent or steady traction. 

The Tractionaid is electronically controlled and hydraulically 

operated allowing the therapist to dial the exact traction pull 

from 1 to 100 pounds and time interval prescribed. This is XK 4 
the only unit which automatically compensates up to 14” for ZAR 
the patient’s movement, guaranteeing uniformity of pre- 

scribed traction throughout treatment. 

Why risk using anything but the finest when there is a pro- 

fessionally built unit designed for professional use? 


For complete information on the Tractionaid write: 


SUPINE PELVIC TRACTION 
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ELGIN EXERCISE CHAIR 
FOR PROGRESSIVE RESISTANCE 
EXERCISES 


Here is an ENTIRELY NEW EXERCISE UNIT, 
clinically proven to be extremely beneficial 
during early treatment of the hemiplegic 
patient (reciprocal motion exercises for arms 
and legs). The NEW ELGIN EXERCISE CHAIR 
also provides excellent treatment for many 
other cases such as polio, arthritis, and the 
orthopedic patient. 
May be used in the physical therapy depart- 
ment, hospital ward, or for home treatment. 
Complete brochure il- 


lustrating the many ex- 
ercises possible with this 
revolutionary new unit 
will be sent on request. 
Elgin offers the most complete 
line of Progressive Resistance 


Exercise Equipment. Write to- 
day for free catalogues. 


FEATURES 


Sturdy ... Safe 
Comfortable 


Requires Minimum 


Amount of Space 


Correct Mechanical 
Position While 


Exercising 


Excellent for Re- 
sistive, Assistive, or 
Reciprocal Motion 


Exercises 


EXERCISE APPLIANCE CO. 


P.O. BOX 132 


 ELGIN, ILLINOIS 


FULL BODY 
IMMERSION TANK 


“Figure 8" design per- 
mits all parts of the 
body to be reached 
from either side with- 
out entering tank. Twin 
Electric Turbine Ejec- 
tors provide double 
action hydromassage. 
Overhead hoist facili- 
tates handling of non- 
ambulatory patients. 


PB-110 

PARAFFIN BATH 

(for hand, wrist, 

elbow or foot) 
Stainless steel, ther- 
mostatically controlled 
electric heating unit, 
dial thermometer. Re- 
movable stand. 


A DISTINGUISHED NAME IN — - 
AND PHYSICAL THERAPY EQUIPMENT 


MA-105 
MOISTAIRE HEAT 
THERAPY UNIT 


Delivers tempercture- 
controlied moist heat 
safely and effectively. 
Complete with stain- 
less steel treatment 
hood, table, latex 
foam table pad, nylon 
moistureproof curtains 
and 4-quart filling can. 


SB-100 
HUDGINS MOBILE 
SITZ BATH 


For postoperative rec- 
tal or postpartum care 
of the perineol area. 
Sturdy stainless steel 
and aluminum con- 
struction. Optional 
maintenance electric 
heater. 


ELECTRIC CORPORATION 
Reach Road, Williamsport, Pa. 
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Now moist heat can be 
applied conveniently, ef- "ys pat. 
fectively and with a min- 2,710,008 

imum investment in equipment. No dripping, 
no wringing, no repeated applications. Each 
application gives at least 30 minutes effective 
moist heat. The Steam Pack is merely heated 
in water, wrapped in a towel, and applied. 
Standard equipment in leading hospitals and 
clinics across the nation. 


Folder and prices on request 
Originated and Manufactured by 


CHATTANOOGA PHARMACAL CO., INC 
CHATTANOOGA 5, TENNESSEE 


M20 
Console Model 


UNITS: Five stainless steel models. for 
various requirements in clinics, physi- 
cians’ offices, and patients’ homes. Automatically 
maintain Steam Packs in water at proper temper- 
ature—always ready for use. No plumbing used. 


SIEMENS 
PHYSICAL MEDICINE 
EQUIPMENT 
For efficient, more effective diathermy 

therapy consider 


the new SIEMENS ULTRATHERM 


featuring 

@ Automatic tuning, guarantees precise and 
reliable output, saves time 

@ Simple operation — set time and output 
~~ the machine does the rest 

@ elegant style, does justice to the well kept 
practice 

@ deep-heating efficiency 


Indicative of the therapeutic effectiveness 
and superior quality of the SIEMENS: line 
is the fact that over 15,000 units of the 
previous model are in successful use all 


over the world. (F.C.C. Approved.) 


For detailed information write to: 


PHYSICAL MEDICINE DIVISION 


Midwest Imports 
Dept. A 12 
O. Box 322 HINSDALE. 


P. ILLINOIS 
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advanced 
training 


HANGER 
prosthetists 


Certified Prosthetists from the various HANGER 
offices have attended special courses on Upper- 
and Lower-Extremity Prosthetics ensuring that 
HANGER Clients receive the best Prosthetic 
Service possible. 


These courses utilize many of the most recent find- 
ings of engineering and prosthetics research, and 
are designed as advanced training for men already 
actively engaged in rehabilitating amputees. The 
courses are approved by the American Board for 
Certification and given at the University of Cali- 
fornia in Los Angeles, and at the College of 
Engineering, New York University, Northwestern 
University, in cooperation with the Prosthetic 


Research Board of the National Academy of 
Sciences. 


The use of the Adjustable Leg and the new “quad- 
features of a series of 
intensive courses. The curriculum was based upon 
the Clinical Approach to Prosthesis, centered 
around the Clinical Team (illustrated). This team 
is usually composed of a physician, a prosthetist 


rilateral socket”? were 


and a therapist. It is concerned with the inte- 
grated handling of each amputee case, including 
prescription, fitting and check-out of the prosthesis 
and gait analysis and training of the wearer. 


This advanced training enables HANGER Pros- 
thetists to work closely with surgeons and physi- 
cians. Doctors interested in Prosthetics can be 
assured that HANGER Prosthetists are fully 
acquainted with the latest prosthetic methods. Be 
sure to call on HANGER whenever you feel we 
may be of service. 


AVAILABLE AT AUTHORIZED FACILITIES IN THE FOLLOWING CITIES: 


Eastern Region: 


BALTIMORE |, MD. 
BOSTON 15, MASS. 
CHARLESTON 2, W. VA. 
NEW YORK II, N. Y. 
PHILADELPHIA 7, PA. 
RALEIGH, N. C. 
RICHMOND 19, VA. 
ROANOKE 12, VA. 
WASHINGTON 13, D. C. 


ATLANTA 9, GEORGIA 
BIRMINGHAM |, ALA. 
COLUMBIA 5, S. C. 
JACKSONVILLE, FLA. 
MIAMI 37, FLA. 
MOBILE, ALA. 
MONTGOMERY, ALA. 


COLUMBUS 8, OHIO 


Southeastern Region: 


Central Region: 


Midwestern Region: 


NASHVILLE 5, TENN. 
NEW ORLEANS 19, LA. 
ORLANDO, FLA. 
SAVANNAH, GA. 

ST. PETERSBURG, FLA. 
TAMPA 2, FLA. 

WEST PALM BEACH, FLA. 


CHICAGO 5, ILL. 
CINCINNATI 29, OHIO 
DALLAS |, TEXAS 
EVANSVILLE, IND. 
FORT WAYNE, IND. 
HOUSTON, TEXAS 
INDIANAPOLIS 2, IND. 
OKLAHOMA CITY 3, OKLA. 
PEORIA 4, ILL. 

ST. LOUIS 66, MO. 
WICHITA, KANS. 


PITTSBURGH |, PA. 


quicker 
recovery from 
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Ultrasound reduces edema and 
promotes circulation, encourag- 
ing more rapid healing of acute 
injuries. Burdick’s UT-400 
delivers both pulsed and con- 
tinuous ultrasound. When 
indicated, the heating effect can 
be reduced by using pulsed “@ 


current without decreasing the 
mechanical effect of the ultra- To 


sound energy. the UT-400, write 
THE BURDICK CORPORATION 


MILTON, WISCONSIN 
Branch Offices: New York * Chicago 
Atlanta * Los Angeles 


Dealers in all principal cities 


further 
information on 


me 
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eeethey laughed 


when I sat down 


For several years our Company took 
a full page every issue in this mag- 
azine under the general heading of 
“Advertising.” But actually, if you 
remember, we never did any “adver- 
tising’”’ as such. Instead, I used to 
write whatever came into my head 
on any subject under the sun. 

A year or two ago our Advertising 
Department sort of sold me on the 
idea that maybe we should go into 
the bang-bang type of advertising 
for a while. You know the kind I 
mean .. . lovely descriptions and 
beautifully retouched pictures about 
our whole line of Physical Therapy 
equipment. 

To make a long story short, ’though, 
I’ve been giving it a lot of thought. 
I don’t really think there are very 
many people who aren’t familiar with 
our units. Especially since we’ve been 
at it for over twenty-five years. So, 
we’re really not telling you anything 
new at all, but instead are just in 
the ‘“‘our units are the greatest’”’ type 
of page-fillers. 

Well, I guess there’s nothing wrong 
with advertising. In fact, our Adver- 


P. S. I said there wouldn’t be any “gor- 


geously retouched photos”. 
mine, that is! 


One Quarter Century 
Of Honest Value ¢ 


Sincerely 
Presented B 


to write! 


tising Manager can make quite a case 
for it, complete with graphs, studies, 
indexes, projected patterns and all 
the rest. But he’s never been able to 
answer me the one important ques- 
tion I ask him: “Do the readers ac- 
tually pay any more attention to these 
ads than they did to the stuff I used 
to write . . . Does it sell?” 

Since he hasn’t done anything much 
except shuffle his graphs and clear 
his throat whenever I brought the 
matter up, I’ve decided to go back to 
the old style for awhile. I can think 
of a number of reasons to justify 
it . . . but I suppose a big reason 
is that I sort of get a kick out of 
writing it. 

So, for the next few months anyway, 
you won’t see our page full of great 
claims and gorgeously retouched 
photographs. Instead, I’ll try to pass 
along our observations on the world 
around us. I have a sneaking sus- 
picion that it might be more inter- 
esting than just another page of 
“stuffy” advertising ... and I hope 
you think so too. Any comments? 
Our mailman has a strong back! 
Cordially, 
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Cecil Birtcher, President 
The Birtcher Corvoration 


THE BIRTCHER CORPORATION 


4371 Valley Boulevard, Los Angeles 32, California 


APPEARANCE 
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DECEIVING! 


In Ultrasound It’s the AREA of the Crystal— 
Not the Size of the Transducer — 
that Makes for Effective Therapy 


4580. CM. CRYSTAL 


ya Not well tolerated because of 


RADIATION AREA 


a z too high wattage per unit area 
RELATIVE at center. Has high center beam. Not 
| | SIZES cylindrical. 
| OF THE 


| AT COMPARABLE 
DEPTHS 
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4 DALLONS 12.5 SQ. CM. CRYSTAL 


Well tolerated. Cylindrical output 
pattern. Larger total output with 

good distribution. Uses less wattage 
per unit area. % 


* According to research (see Archives of Physical Medicine and 
Rehabilitation, May, 1955, Pages 282-286) a large 12.5 sq. cm. 
crystal produces a uniform cylindrical output pattern having a well 
tolerated even distribution of ultrasonic energy, providing a better, 
more effective treatment with greater comfort to the patient. 

Since all 1 meg. crystals must be the same thickness, it is the surface 
area of the crystal which controls the distribution of ultrasound from the 
transducer. Because the piston-like motion of the crystal is more evenly 
distributed over a large area, it is superior to the limited motion 
produced by a small crystal of the same thickness. Large crystals are 
found only in Dallons Medi-Sonar ultrasonic units. 


pALLONS Wledi-Sanah 


Professionally, the unit of choice. 


All DALLONS crystals are pure Brazilian quartz, 
cut by Dallons to within 2 min. of the X axis, 
ground to micron tolerances, and possessing 
the largest known “Q." 


Please write for free professional descriptive literature. 
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PHYSIATRIST — to assume medical direction of reha- 
bilitation center for children and adults. Must be 
Boarded or Board eligible. 

PHYSICAL THERAPIST — to direct physical therapy 
departments in children and adult centers. Must 
be fully accredited. Experience supervision stu- 
dents and staff; administration of Physical Therapy 
Department essential. 

RESEARCH COORDINATOR — Training and experience 
in physical medicine and rehabilitation. Ph.D. or 
M.D. 


For details write — 
BOX 2611 
ARCHIVES OF PHYSICAL MEDICINE 
AND REHABILITATION 


PM&R RESIDENTS: Three-year career residen- 
cies in 1,000-bed hospital affiliated with Uni- 
versity of Minnesota. Must be under 47, U. S. 
citizen, graduate of approved medical school. 
Salary while training $6,505 to $9,890. In- 
quire: Chief, Physical Medicine and Rehabil- 
itation Service, Veterans Administration Hos- 


pital, Minneapolis 17, Minnesota. 


california calling 


GRADUATES OF APPROVED 
SCHOOLS OF PHYSICAL THERAPY 


Openings in State Hospitals * Veterans’ Home 
Crippled Children Services Program 
Starting salaries $458 and up; liberal employee 

benefits; pr tional opportuniti Str 
civil service examinations twice a month in San 
Francisco and Los Angeles and on request in other 


states near candidate's r e 


Apply: STATE PERSONNEL BOARD, Dept. PT 70 
801 Capitol Avenue 
Sacramento 14, California 


Patronize 
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Advertisers 


Physical therapy positions available in Institute De- 
partments located in three Peoria hospitals. Excellent 
educational opportunities, both clinical and didactic. 
Three weeks vacation per year, sick leave, insurance 
benefits, six and one half holidays per year. Complete 
physical medicine and rehabilitation program under 
supervision of physiatrist. Progressive salary scale 
commensurate with experience and meritorious service. 
Apply Medical Director, Institute of Physical Medicine 
and Rehabilitation, 619 N. E. Glen Oak Avenue, 


Peoria, Illinois. 


PHYSICAL THERAPISTS 


Supervisory and staff openings. 
California licenses or eligible. New 
Write: Per- 
sonnel Director, Cedars of Lebanon 
Hospital, 4833 Fountain Ave., 
Hollywood 29, Calif. 


Rehabilitation Center. 


DON’T READ THIS 


unless you are interested 
in a special offer! 


Back issues of the ARCHIVES OF 
PHYSICAL MEDICINE AND REHABILITATION 
may be purchased for the cost of $1.00 plus 
a 10 cent handling charge for each copy of 
the journal purchased. Issues are available 
for the following years: 1949 (except March, 
June, August); 1950 (except December); 1951 
(except January, July); 1952 (except January, 
May, July); 1953 (except May); 1955 (except 
September); 1956 (except July, October, De- 
cember); 1957 (except January, February, 
March, June, December); 1958 (except Jan- 
vary, April, July); 1959 (except February). 
The minimum order accepted at this reduced 
rate is $5.00 plus 50 cents handling charge 
or a total of $5.50. For complete details 
regarding this special offer, direct inquiry to 
ARCHIVES OF PHYSICAL MEDICINE AND 
REHABILITATION, 30 North Michigan Avenue, 
Chicago 2, Illinois. 


The right to withdraw this special offer with- 
out notice of any kind is reserved by the 
American Congress of Physical Medicine and 
Rehabilitation. 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
In the Care of Neuro-Muscular Disease 


This course is open to graduates of approved schools 
of physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or registrants of the American 
Registry of Physical Therapists, or members of the 
American Occupational Therapy Association. 

Entrance Dates: First Monday in January, April and 

r. 

Course | — Emphasis on care of convalescent neuro- 
muscular disease with intensive training in functional 
anatomy, muscle testing, muscle reeducation and use 
of supportive and assistive apparatus. This course is 
complete in itself. 

Course 11 — Three months duration with Course I 
prerequisite. Emphasis on care of severe chronic 
physical handicaps with intensive training in re- 
sumption of functional activity and use of adaptive 
apparatus. 

In-Service Training Program — Fifteen months dura- 
tion at salary of $225 per month plus full mainte- 
nance, increasing to $250 per month at the completion 
of nine months. This program includes training in 
Courses I and II. 

Tuition: None. Maintenance is $100 per month 
(except those on In-Service Training Program). For 
scholarship to cover transportation and maintenance 
for Courses I and II, contact The National Founda- 
tion, 800 Second Avenue, New York 17, New York. 
(Scholarships require two years of experience.) 


For further information contact: 
ROBERT L. BENNETT, M.D. 
Executive Director 
Georgia Warm Springs Foundation 

WARM SPRINGS, GEORGIA 


ECONOMY MODEL 


APPROVED FOR SAFETY 


Here is a new, improved hand control for cars, designed 
by a Swedish craftsman — bringing you streamlined 
equipment both attractive and efficient. Made of solid 
aluminum, it is durable, neat in appearance and light in 
weight. There is nothing to clutter up the dash. Others 
can drive with equal ease. 


| Authentic 


TARSO PRONATOR® 


TaRSO PRONATOR, the pioneer outflare shoe with 
unique anatomically designed last, famous for over 
25 years for exceptional effectiveness and comfort. 
e@ Used in talipes equinus varus, metatarsus varus 


and tibial torsion, to maintain correction and to 
control toeing in. 


@ Provides better heel fit and more abduction than 
reversed shoes. Lateral wedges are built in. 

@ Made in all sizes from pre-walkers to big boys 
and girls oxfords. Singles, mis-mates and matching 
Tarso Medius shoes available from stock. 


For descriptive folder and nearest dealer, write to: 


MAURICE J. MARKELL SHOE CO., INC. 
332 So. Broadway Yonkers, N. Y. 


Write for 
CATALOG PM 


picturing and describing 
our new, improved 


SURGICAL and ORTHOPEDIC 


APPLIANCES 


for early training and 


REHABILITATION 


Note Cosmevo’s change of name and address 
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MFG. CO. | 
236 River St., Hackensack, N. J. 
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THREE QUALITY MEDCO PRODUCTS 


to save 


ou TIME and MONEY... and 


EASE YOUR PERSONAL WORK LOAD 


with GALVANIC 


Has alternating, interrupted, mod- 
ulated current of high or low 
frequency, superimposed on a 
rectified current. It incorporates 
three settings, Pulse, Surge and 
Tetanizing. The galvanic current 
and the Medcolator current may 
be used individually or simul- 
taneously. Two other models 


also available. 


equipment has 


the 


Medco-5onlalow 


Provides complete facilities for 
combination of Electrical Muscle 
stimulation and Ultrasound in one 
convenient cabinet. The use of 
Electrical Muscle Stimulation and 
Ultrasound, simultaneously ap- 
plied, through the same sound 
head applicator, offers a diag- 
nostic as well as combination 
therapy not possible with either 
therapy individually. 


wide medical acceptance by individual physicians, 
clinics, hospitals and industrial plants. 


‘Now, the new KOL-THERM, for the instantaneous 
application of heat or cold, is also receiving an enthusiastic 
welcome. Medco trained personnel works with each 
physician and his assistants teaching them the operation 

of the equipment until it becomes second nature. 

The operation of the equipment by an assistant 

relieves the physician of a heavy portion of 


his daily work load. 


A convenient coupon, at the right, may be marked nae 


and mailed for complete information or an office 
demonstration of any Medco equipment. 


ADDRESS 


Provides an entirely new ap- 
proach to one of medicine's old- 
est therapies, producing instanta- 
neous moist or dry cold or moist 
or dry heat. The temperature 
range extends from approximate- 
ly 30° to 130° with contrast 
therapy available and with com- 


pletely automatic operation. 


3601 E. Admiral Pl. : 


MEDCO ELECTRONICS Dept. APMR 
COMPANY, INC. 


Division / Medco Products Co., inc 


P. O. Box 3338 
Tulsa, Oklahoma 
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The Art of Physical Medicine 


Frank H. Krusen, M.D. 
Rochester, Minn. 


@ The International Federation of Physical Medicine 
was organized in May, 1950; it held its first tnterna- 
tional Congress in London, England, in July, 1952, and 
its second in Copenhagen, Denmark, in August, 1956. 
A study, carried out for the Federation by a committee 
of Danish physicians, indicates world-wide interest in 
physical medicine as a specialty. The combination of 
Physical Medicine with rehabilitation has occurred in 11 
of the 20 countries surveyed. Teaching of Physical Med- 
icine to undergraduate medical students is provided in 
14 of these 20 countries. At the first congress, the pres- 
ident, Lord Horder, stressed the importance of clinical 
practice, and at the second congress, the president, Dr. 
Clemmesen, emphasized scientific research, so now it 
seems advisable to discuss the “‘art’’ of Physical Med- 
icine. Although progress in Physical Medicine depends 
on good clinical practice and research, these achieve- 
ments will be relatively sterile unless physiatrists are 
adept in the art of Physical Medicine. The art of Phys- 
ical Medicine leads us to have a deep concern for the 
humanitarian, social, and economic problems of our pa- 
tients, and physiatrists are particularly concerned with 
the social and the community efforts in caring for the 
disabled. The specialists in this new medical discipline 
can provide the leadership for this mighty medical- 
sociologic movement in many countries. The art of 
Physical Medicine can lead us forward toward the goal 
devoutly sought by every man — health, peace and 
prosperity for all mankind. 


The International Federation of Phys- 
ical Medicine, which sponsors this 3rd 
International Congress of Physical Med- 
icine, came into being on May 10, 1950, 
when a small group of physicians met 
in a committee room of the Royal So- 
ciety of Medicine in London, England. 
Physicians representing seven countries 

Australia, Denmark, Great Britain, 
The Netherlands, Sweden, Switzerland 
and the United States of America — had 
agreed to represent their countries in this 
Federation. At that time it was decided 
that the Federation should sponsor its 
first International Congress, to be held in 
London, England, in 1952. Consequently, 
on July 13, 1952, the first regular meet- 
ing of the delegates to the International 
Federation of Physical Medicine was 
held in a meeting hall at King’s College 
in London, England. The delegates from 
the seven countries previously mentioned 
were joined by delegates from nine other 
countries: Argentina, Austria, Belgium, 
Canada, France, Germany, Israel, Nor- 
way and Spain. On the following day 
the Ist Congress under the auspices of 
the International Federation was con- 
vened in London, England. Actually, this 
was the seventh International Congress 
of Physical Medicine, because there had 


been six previous congresses held under 
various other auspices. 

The 2nd International Congress of 
this Federation convened in Copenhagen, 
Denmark, in the Festival Hall of the 
University of Copenhagen on August 20, 
1956. Today it is a privilege to welcome 
you to the 3rd Congress of the Interna- 
tional Federation of Physical Medicine. 

Headed by Dr. Jespersen, a committee 
of the Danish Association of Physical 
Medicine made, for our International 
Federation, a study of the education and 
training of personnel in physical medi- 
cine and rehabilitation. The result indi- 
cated that throughout the world keen 
interest is taken in physical medicine as 
a medical specialty. Already physical 
medicine has become an independent 
specialty in most of the member countries 
which have sent delegates to our Fed- 
eration. In the countries in which this is 
not the case, it seems only a matter of 
time until the specialty will become in- 
dependent. Therefore, we can look back 
with pride on the rapid advancement of 
our new medical discipline, and look 
forward with confidence to ever more 
rapid progress. 

The frequent combination of physical 
medicine and rehabilitation, which was 
found to have taken place in 11 of the 20 
countries studied by our Danish commit- 
tee, indicates an important trend which 
must be given serious consideration. Al- 
though it is recognized that undergrad- 
uate training in physical medicine requires 
further expansion, it is encouraging in- 
deed to find that already such teaching 
is provided in the medical schools of 14 
of the 20 countries surveyed by the 
committee. 

In his opening address to the 1st Con- 
gress held under the auspices of our In- 
ternational Federation in London, in 


Professor of Physical Medicine and Rehabilita- 
tion, The Mayo Foundation, the Graduate School of 
the University of Minnesota; staff physician and 
senior consultant in Physical Medicine and Rehabil- 
itation, the Mayo Clinic. 


| address at the Opening Ceremony of the 3rd International Congress of Physical Medicine, Wash- 


Presidentia 
ington, D. C., August 22, 1960. 
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July, 1952, Lord Tedder expressed the 
opinion that the greatest role of our med- 
ical specialty lies in the restoration of the 
person with physical deficits to the fullest 
possible fitness because, he said, “life was 
not merely to be alive but to be well.” 
He was deeply interested in our branch 
of medical practice because physical med- 
icine makes use of self-help so that the 
patient becomes a partner in his own 
treatment." 


Lord Horder, in his speech of welcome 
as president of this same First Congress 
of the International Federation, re- 
marked that in recent years physical 
medicine has “expanded its scope and 
increased its prestige to a quite phenom- 
enal degree.” Physicians specializing in 
this branch of medicine not only save 
many lives but also accomplish the even 
more difficult feat of making these lives 
healthier and happier. This is “a much 
greater service to humanity than merely 
saving lives.” Lord Horder stressed the 
care of the patient and repeated the 
maxim of the great clinician, Trousseau: 
“The patient, always the patient.” He 
added that international congresses such 
as these “contribute to that seemingly 
‘far-off, divine event’? when world fellow- 
ship shall replace world enmity, and 
peace, not war, shall be the order of 
the day.”* 

Dr. Svend Clemmesen, president of 
our 2nd Congress, held in Copenhagen 
in August, 1956, said in his address dur- 
ing the opening ceremony that “in the 
discipline of physical medicine, physics 
is the fundamental science.” Then he 
indicated how various concepts derived 
from modern physics might be trans- 
ferred, in a useful way, to physical med- 
icine. He suggested that we might pro- 
gress from the “either —or’ and the 
“right — wrong” method of presenting 
our problems to the “both — and”’ 
method of presenting medical investiga- 
tions, which is based on the theory of 
complementarity of the famed Danish 
physicist, Niels Bohr. “A phenomenon 
may have, and often has, more than two 
complementary aspects. . . . The use 
of the concept of complementarity has 
enabled us to overcome the difficulty 
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of our habit of thinking in logical 
contrast.””* 

Since Lord Horder, the president of 
our Ist Congress, stressed the clinical fea- 
tures of our special field of medicine, and 
since Dr. Clemmesen, the president of 
our 2nd Congress, emphasized the sci- 
entific aspects of physical medicine, it 
seems appropriate today to discuss the 
art of medicine as it applies to our par- 
ticular medical discipline. 

There is a complementarity among the 
clinical, scientific, artistic and other as- 
pects of physical medicine. Thus, even 
though this discussion will be concerned 
with the art of physical medicine, it 
should not be assumed that, of necessity, 
the artistic transcends in importance the 
clinical, scientific or other aspects of our 
special field of medical practice. 

It is not inconsistent, therefore, to 
stress the clinical and scientific phases, 
as well as the art, of physical medicine. 
Although one may have said “the major 
responsibility of the physiatrist must al- 
ways be in the clinical field. . . . the 
real future of physical medicine and re- 
habilitation lies in good clinical prac- 
tice,”’* and although one may also have 
said, “the real advances and improve- 
ments in caring for our disabled citizens 
will come through an ever expanding 
program of good, combined laboratory 
and clinical research,”® it should not be 
inferred from such statements that the 
art of physical medicine is not equally 
important. For, even though the future 
of physical medicine lies in good clinical 
practice, and although advances in our 
specialty will come chiefly from good re- 
search, these achievements will be rela- 
tively sterile unless we physiatrists are 
profoundly devoted to the practice of 
the art of physical medicine. 

The art of physical medicine leads us 
far beyond the mere scientific manage- 
ment of a certain disease or disability. 
It inspires in us a deep concern for the 
humanitarian, or the social, or the eco- 
nomic problems of each individual. It 
moves us to a personal, rather than to 
an impersonal approach to the disabled 
person. Since disability not only affects, 
but is affected by, the emotional re- 
actions of the patient, the specialist in 
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physical medicine must concern himself 
with the emotional problems, as well as 
with the physical problems of each of 
his patients. Not only must we physia- 
trists develop an ever-expanding program 
of sound research and good clinical prac- 
tice, but we must also provide generously 
of our time, our sympathy and our un- 
derstanding of each patient, for “the 
secret in the care of the patient is in 
caring for the patient.”® 


We practitioners of medicine who are 
concerned with the physical treatment 
and the rehabilitation of the handi- 
capped must give ever more serious at- 
tention to the practice of medicine as a 
social science, as well as a physical sci- 
ence. Moreover, we must include in the 
care of our patients infinitely more than 
‘the mere establishment of a _ correct 
diagnosis, the provision of adequate 
medical and surgical care and the ad- 
ministration of physical treatment and 
‘measures to achieve emotional adjust- 
ment. Today the specialist in physical 
medicine must consider the physical, the 
psychologic, the social and the economic 
problems of every patient he sees. 


During the first half of this century 
the medical profession made extraordi- 
nary progress in the management of 
acute illness, in the reduction of mortal- 
ity and in the prolongation of life. Now 
we specialists in physical medicine must 
provide the leadership for achievement 
of similar progress in the management 
of chronic disability. The remarkable ad- 
vances which have been made in the 
treatment of acute illness have produced 
for us a wholly new group of problems 
in relation to chronic illness. Too fre- 
quently in the past we physicians, be- 
cause of our preoccupation with the 
enormously difficult problems encoun- 
tered in the management of acute illness, 
and with the saving of lives, have tended 
to put off and to neglect our duties in 
the physical restoration of chronically ill 
and seriously disabled persons. The 
achievements of medicine in postponing 
death have created the necessity for the 
development of new approaches which 
will extend the physical treatment and 
rehabilitation of an ever-increasing num- 
ber of chronically ill and seriously dis- 


abled persons. We have saved many 
chronically ill and seriously injured per- 
sons from death; but there can be worse 
things than death. Every physician must 
be a humanitarian: it is often more hu- 
mane to save a chronically ill or seriously 
disabled person from years of dependency 
than it is to save his life. 


In a book published in 1952, entitled 
When Doctors Are Patients,’ several 
physicians described personal experiences 
with various serious diseases from which 
they themselves were suffering. It is a 
revelation to discover that almost every 
one of these physicians, as he recited the 
problems which he faced in dealing with 
his own serious illness, stressed not so 
much the physical as the psychologic and 
social aspects of his disease. This em- 
phasized “in a peculiarly urgent and 
moving way how essential it is to treat 
the whole patient.””* 

A few years ago, in his report as pres- 
ident of the Rockefeller Foundation, 
Chester I. Bernard, in discussing medi- 
cal care, commented: “The old idea that 
biophysics and biochemistry would event- 
ually unravel all the problems of health 
and disease is less tenable today than was 
the case 40 or 50 years ago. There is a 
growing realization that interrelated so- 
cial factors outside the physics and chem- 
istry of the body also are involved. When 
research has accumulated and systema- 
tized the data into a scientific discipline, 
biosocial medicine may become an indis- 
pensable part of the school curriculum. 
We may expect medical schools then to 
introduce students to the practice of 
community medicine, with an emphasis 
on social diagnosis comparable to that 
on physical diagnosis.”* 

We physicians who specialize in the 
field of physical medicine are particu- 
larly concerned with the practice of med- 
icine as it is related to the community; 
with the social and vocational aspects 
of medicine, as well as with the physical 
and psychologic aspects; and with the 
consideration of each patient as a whole. 

There is presently in progress an amaz- 
ing, vast, international humanitarian 
movement toward providing adequate 
physical rehabilitation for every handi- 
capped person. We specialists in physical 
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medicine must provide the leadership in 
this mighty medicosociologic movement. 
This development which began in a small 
way after World War I burst forth with 
tremendous force after World War II. 
We physicians who are gathered here in 
Washington this week have provided 
leadership in many countries of the world 
in advancing the medical aspects of this 
great humanitarian movement. 

We must remember always the neces- 
sity of practicing physical medicine as a 
social science, the importance of treating 
the whole man and the significance of 
considering always the physical, psycho- 
logic, social and vocational problems of 
each disabled or handicapped person 
who comes under our care. 

Maximal restoration of disabled per- 
sons involves both the physical and the 
psychologic phases of medicine. The psy- 
che and the soma are invariably inter- 
related. It is not possible to achieve 
maximal physical restoration without 
proper attention to the psychiatric as- 
pects of the disability. If the handicapped 
person’s mental, spiritual and motiva- 
tional powers are directed toward his 
own recovery, he will make satisfactory 
progress. If not, no superlative physical 
medicine and no skillful rehabilitation 
procedures will be sufficient to achieve 
his complete recovery. 

Productive employment of some sort, 
which will make a person useful and 
self-respecting, can be provided for 
nearly every disabled person no matter 
how seriously he is handicapped. Such 
employment must be procured for him. 
It is the responsibility of the specialist in 
physical medicine to administer the ap- 
propriate physical treatment for each pa- 
tient who comes under his care from the 
moment the patient first becomes ill or 
is injured until such time as the patient 
is completely restored to the fullest pos- 
sible physical, psychologic, social and vo- 
cational achievement of which he is ca- 
pable. To restore to the fullest possible 
health and productivity the sick and dis- 
abled citizens of each nation represented 
here today is to establish a pattern for 
all the world to emulate. 

The greatest hope of achieving the 
divine eventuality, sought by Lord Hor- 
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der — of peace instead of war, of world 
fellowship instead of world enmity — 
lies in the development of international 
understanding and good will through 
mutual efforts of the physicians of all 
nations to provide for the health and 
welfare of all mankind. More than three 
centuries ago Descartes wrote, “If ever 
the human race is raised to its highest 
practical level intellectually, morally, and 
physically, the science of medicine will 
perform that service.””® 

We physicians gathered here this week 
from many lands representing many cul- 
tures, and having marked variations in 
our spiritual beliefs and in our political 
philosophies, must strive for international 
peace and good will by attempting to 
make our social achievements keep pace 
with our scientific achievements. “Med- 
icine is coming of age as a social science 
in the service of society.”!° For it is med- 
icine “with its age-old concern for the 
sick — the poor as well as the rich, the 
weak as well as the strong,’ which can 
best provide the inspired leadership 
throughout the world which will pro- 
mote the welfare rather than the destruc- 
tion of mankind." 

Supreme dedication to the art of phys- 
ical medicine can lead us forward to- 
ward the goal devoutly sought by every 
man — health, peace and prosperity for 
all mankind. “For where there is love 
of man, there is also love of the art.”!” 
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Electrodiagnosis Revisited: 
Tenth John Stanley Coulter Memorial Lecture 


Philippe Bauwens, M.R.C.P. 
London, England 


@ Ele- odiagnosis can be regarded as one of the many 
facets _. physical medicine s.nce it is merely a special- 
ized form a investigation into the function of muscle. 
Complete electrodiagnostic examination is a trilogy con- 
sisting of study of muscle behavior on stimulation, on 
electromyographic exploration and on electromyographic 
exploration during stimulation. In each case it is im- 
portant to regard the structure examined and stimulated, 
not as an entity, but as a complex with a narrow range 
of characteristics in the normal state but a broader one 
in pathologic conditions. Pathology frequently is masked 
by normality and for this reason the plotting of intensity 
duration curves can be misleading. at 
rest and on volition requires the patient’s cooperation, 
but neither this nor consciousness is required when 
carried out during nerve or muscle stimulation. More- 
over, it provides data for estimating the velocity of 
propagation of nerve impulses over different stretches 
of nerve trunk as well as for the rough evaluation of 
the prevalence of differential velocities along fibers. 
As excitability and velocity of conduction are both 
determined by the caliber of the axon, the results of 
these tests reflect the condition of the axon. It has 
been found expedient to coin the terms ‘‘axonostenosis”’ 
and “‘axonocachexia’ to denote a local and a wide- 
spread reduction in girth of the axon, respectively. An 
important part of electromyography at rest, on volition 
and on stimulation is the search for muscle fibers which 
deviate from the normal and which provide clues of 
diagnostic value. 


Physical Medicine is in the main con- 
cerned with disorders of the locomotor 
system which broadly speaking consists 
of the articulated bony skeleton and the 
muscles animating it. 

It, therefore, calls for no apology if I 
include within the scope of physical med- 
icine the art of electrodiagnosis, seeing 
that this is merely a highly specialized 
form of investigation into the function of 
the muscular component of the locomotor 
system, even though such examinations 
are frequently carried out to assist a 
neurologist reach a final conclusion. 

Although the bony frame is far from 
being an inert structure, it hardly can be 
regarded as articulate in the sense that 
it is capable of expression. In contrast, 
muscles can — electrically speaking — be 
very vocal. 

The language which normal and dis- 
eased muscles speak at rest, on volition, 
on chemical provocation or on electrical 
stimulation is in code form. The electro- 
myographic facet of electrodiagnosis 
aims at intercepting, recording, decipher- 
ing and interpreting cryptograms of di- 
agnostic significance. 


One well may ask how so simple a 
structure as a muscle fiber can give rise 
to a sufficient number of cogent utter- 
ances to be of value? The answer, of 
course, is that although in isolation a 
muscle fiber is capable of producing only 
one type of electrical signal, together 
with others as a member of a motor unit 
or of a complex of motor units, it ac- 
quires a very wide vocabulary. 

My proposition is that it is essential 
to approach a muscle to be examined, 
not as an anatomic entity, but as an in- 
tegrated aggregate of muscle fibers or- 
sanized into motor units. 

It follows that the investigation should 
be conducted as a sort of census with a 
view to making a statistical survey. In 
electrodiagnosis ideally the aim would 
be to establish a rough estimate of the 
number of motor units of normal be- 
havior in order to compare it with the 
number showing signs of degeneration, 
denervation, depletion, irritability or im- 
pairment of their remote control. 

It cannot be too strongly emphasized 
that since representatives of the latter 
group rather than of the former are an 
expression of a pathologic situation, elec- 
trodiagnosis is to a large extent a search 
for deviants. At the same time it should 
be remembered that there are consider- 
able variants among normal motor units. 
There is evidence that they differ in 
their muscle fiber content, their excit- 
ability, the order of their recruitment, 
the caliber of their motor neuron, their 
resistance to disease and even their more 
specialized function. 

Although we learn much from the 
electrophysiologist, his aims and _there- 
fore his approach to a problem differ 
from ours. He frequently carries out his 
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experimental work on an isolated struc- 
ture generally in order to satisfy his 
scientific curiosity or to enable him to 
verify a hypothesis or even to disprove 
someone else’s. 

In electrodiagnosis we make ample 
use of his teachings for the purpose of 
discovering the cause of muscle dysfunc- 
tion as part of a clinical picture, but 
while transposing them into the key of 
human ailments, we remember that most 
of his work is carried out under the most 
artificial conditions, generally on normal 
animals and that most of the situations 
encountered as the result of disease are 
foreign to him because he cannot repro- 
duce or study them in his laboratory. 

On this memorable occasion, I do not 
propose to produce a rehash of what is 
already accepted as common grounds in 
clectrodiagnosis. I should prefer to pay 
tribute to the memory of Coulter by 
making marginal notes with a personal 
bias. 

To me, electrodiagnosis now appears 
as a triptych of which the methods rely- 
ing on electrical stimulation and those 
involving simple electromyographic ex- 
ploration are the side panels while the 
central panel combines both themes — 
that is electromyographic exploration 
during stimulation. 

My comments on nerve and muscle 
testing by stimulation will be limited to 
a reminder that only too frequently does 
the normal behavior of intact muscle and 
nerve mask that of tell-tale deviants. 
This is particularly true in the case of 
technics depending on evaluations at 
threshold levels, as in the plotting of in- 
tensity duration curves. Unless changes 
are gross, such methods reveal little or 
nothing of situations that might prevail 
as the result of supra liminal and max- 
imal stimulation. 

For this reason I make use of these 
valuable methods solely to execute a 
rough sketch of the situation with a view 
to differentiating the normal and the 
near-normal from the frankly afflicted 
or to draw attention to some flagrant 
disparity. 

Everyone now is well acquainted with 
the normal electromyographic picture 
displayed on the cathode ray tube during 
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an examination: at rest, an undisturbed 
base line; on volition, progressing from 
minimal to maximal effort, a wave pat- 
tern consisting at first of a few low am- 
plitude potentials growing in number 
and amplitude until finally the typical 
interference pattern prevails with, of 
course, the associated sounds from the 
loud speaker. 


Nor do the accepted electrodiagnostic 
characteristics of a fully established 
myelopathy, neuropathy, myopathy, myo- 
tonia, myositis and myasthenia which are 
equally well known need reiterating. 
But since electrodiagnosis is of the great- 
est value where the disease exists in a 
mild form or is in the early stages and 
where the clinical picture is not clear 
cut, every effort should be made to see 
whether a more exhaustive electrodiag- 
nostic examination possibly coupled with 
a muscle biopsy is not capable of yield- 
ing more conclusive evidence leading 
to a correct diagnosis under adverse 
conditions. 

In this connection, it is of importance 
to remember that the small motor units 
which are recruited at the inception of 
volition appear to be the more vulner- 
able ones and consequently the oncs 
more likely to show early departures 
from normality. In myopathies they are 
the ones that may reveal a deficiency of 
operative muscle fibers within the motor 
unit while in cord lesions they may ap- 
pear to be merely incommunicado. 

Examination of the pattern on full 
volition only may thus cause a valuable 
index to be missed. For the same reasons 
if a frequency analyzer is available it 
should be used both during pintnal and 
maximal voluntary effort. 

The search for deviants is also more 
rewarding in the early stages of volition. 
I mention this because in dystrophies, I 
have seen the typical myopathic pattern 
obtained at inception of volition literally 
eclipsed by the subsequent recruitment 
of more normal and presumably less vul- 
nerable units on full volition. 

Unlike electromyographic examination 
on volition, recording during nerve or 
muscle stimulation does not necessitate 
the patient’s co-operation or even his 
consciousness. It eliminates those vagar- 
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ies due to the human element and there- 
fore constitutes a very important objec- 
tive aspect of electrodiagnosis. To invest 
it with its fullest value, it is essential to 
understand its mechanics and this de- 
mands a knowledge of the principles 
underlying nerve excitability, nerve con- 
duction, transmission across the neuro- 
muscular synapse, propagation of action 
potentials along muscle fibers and the 
technic of detection and recording of 
electrical phenomena for final analysis. 

To this end, the nerve is stimulated at 
various levels where it is sufficiently su- 
perficial to be influenced by the electric 
field of the stimulating pulse and the 
resulting electrical phenomenon in the 
muscle picked up either with surface 
electrodes applied over the muscle or a 
needle electrode inserted into it. 

If two channels are available, simul- 
taneous pick up by means of surface and 
needle electrodes or pick up from two 
separate muscles can be achieved with 
advantages. Experience, however, shows 
that while surface electrodes readily pick 


up action potentials from normal or 
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near-normal motor units, only needle 
electrodes can reveal the presence of 
short duration potentials, potentials with 
jagged wave form or where temporal 
dispersion is marked (fig. 1). Needle 
electrodes are the only ones which can 
profitably be used for probing a muscle 
in search of deviants. 

The concept of an aggregate of ex- 
citable tissues must once more be borne 
in mind when the stimulus to a nerve is 
progressively increased, for a point will 
be reached at which the nerve fibers with 
the lowest thresholds will be excited and 
give rise, after an interval, to a response 
in the muscle fibers supplied by them. 
This latency, of course, is the sum of the 
times taken for conduction along the ex- 
cited nerve fibers, for the synaptic trans- 
mission and for the propagation along 
the excited muscle fibers from the end 
plates to the pick-up electrode. 

In the normal, because the range of 
thresholds is narrow, a further increase 
in stimulus-intensity soon produces the 
maximal response. Such a response may, 
however, be out of all proportion with 


Fig. 1 — Electromyographic tracings simultaneously recorded by means of needle electrodes (N) and 
surface electrodes (S) from tibialis anticus in the case of a neuropathy — on the left during stimulation 
of the lateral popliteal nerve in the popliteal fossa and on the right during full volitional activity. Note 
the absence of the higher frequencies so important in diagnosis in the lower tracing under both conditions. 
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what can be obtained on volition. In- 
deed, normal responses on stimulation 
may occur in the presence of complete 
paralysis. Such a paradox may be due 
to the existence of neurapraxia above 
the level of the stimulation or to the 
impairment of synaptic or internuncial 
transmission in the cord or brain without 
lower motor neuron degeneration. 

Failure to obtain a response on nerve 
stimulation at one level should not be 
too readily interpreted as a sign of com- 
plete motor neuron dysfunction. The 
threshold of all fibers at that particular 
level merely may be inaccessibly high. 

From neurophysiologists we learn that 
the caliber of the axon determines both 
its excitability and the rate of conduction 
along it: both decrease with a reduction 
of caliber. 

Paul Weiss! has, moreover, convinc- 
ingly demonstrated by experiments that 
the axoplasm of a nerve fiber is formed 
in the perikaryon and is propelled from 
there along the axon to its terminal ram- 
ifications where it undergoes a metabolic 
dissolution. 

The concept of a motor neuron as a 
hydraulic system consisting of a central 
axoplasm generator and pump, joined to 
a peripheral consumer by a duct is an 
interesting one. While it does not solve 
all problems, it certainly suggests possible 
explanations for some interesting phe- 
nomena encountered and may in the long 
run facilitate their interpretation. 

Clearly in such a system the amount 
of axoplasm to reach the terminal por- 
tions of the axon and neurofibrils de- 
pends not only on the balance between 
the rate of production and the rate 
of consumption but also on the cross 
section of the lumen and the presence 
of any obstruction to flow, possibly even 
on leakages or disintegration in the 
transmission. 

It would seem from experience that 
local compression of a nerve fiber can 
attenuate the calibre of the axons and 
consequently locally reduce the velocity 
of conduction and the excitability. This 
situation I have called “axonostenosis.’’? 
It further appears that persistent local- 
ized axonostenosis may in the long run 
produce an axoplasmic depletion with a 
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consequent attenuation of the axon di- 
ameter along the whole stretch of the 
fiber distally to the constriction. This 
widespread secondary phenomenon I 
have called “axonocachexia.”? In_ its 
presence, the raised threshold of excit- 
ability and the reduction of conduction 
velocity affect the whole distal portion 
of the fiber. 

With these concepts in mind, let us 
now return to the nerve trunk which we 
were stimulating, and let us suppose that 
instead of consisting solely of normal fi- 
bers it contains a small number of ca- 
chectic fibers. In that case, the response 
pattern for liminal and near-liminal stim- 
uli will be much the same as before but 
on substantially increasing the intensity 
of the stimulus, so as to affect the ca- 
chectic fibers, an additional delayed re- 
sponse will be observed — delayed, of 
course, because of the reduction of ve- 
locity distally. In normal nerves, the 
range of .velocities along different fibers 
is sufficiently narrow to cause the action 
potentials of the excited muscle fibers to 
summate into a single neat diphasic or 
triphasic potential with a period of any- 
thing up to 10 or 12 milliseconds. 

In the case of axonostenosis and to a 
greater extent of axonocachexia, the 
range of thresholds and of velocities is 
much wider. This results in a consider- 
able disproportion between the liminal 
and maximal stimuli and in a marked 
scatter of the response, the latter being 
presumably a manifestation of the in- 
crease in range of differential conduction 
velocities. 

The differences characterizing normal- 
ity and axonocachexia are impressively 
illustrated when one branch of a nerve 
is compressed. Simultaneous electromyo- 
graphic pick up from a defectively and 
a normally innervated muscle during 
stimulation of the common nerve trunks 
clearly shows temporal dispersion in the 
one and the well integrated potential in 
the other (fig. 2). 

It should be noted in cases of com- 
pression that above the level of the lesion 
the nerve fibers are normal. Consequently 
stimulation at all levels above this pro- 
duces substantially similar patterns but 
with appropriate latency variations. 
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On the other hand, stimulation above 
and below the level of the lesion pro- 
duces two different patterns. The proxi- 
mal stimulation will excite all the fibers 
since all are normal at that level and the 
resulting pattern will be distorted solely 
by the differential velocities appertaining 
to the variously affected fibers distally to 
the lesion. The response on distal stimu- 
lation will, on the other hand, be further 
modified by the larger range of thresh- 
olds with some so high as to be out of 
reach (fig. 3). 

By judicious tests, the level of a pe- 
ripheral lesion can be ascertained with 
some degree of accuracy. It is frequently 
possible in a report to state that a nerve 
was tested by stimulation at various lev- 
els —say the wrist, the elbow, in the 
axilla and in the supra clavicular fossa— 
and that the results pointed to the exist- 
ence of a lesion between two of the points 
of stimulation or below all of them. Or, 
alternatively, that the results eliminated 
the probability of a lesion below any of 
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these points of stimulation but did not 
exclude the possibility of a more proxi- 
mal one —— say at root or cord level. 

I should like to close this particular 
theme on a clinical anecdote of which 
the circumstances momentarily sorely 
tried my faith. 

A patient with a history of multiple 
traumata, including a left shoulder in- 
jury and a radial nerve paralysis, was 
referred to me for electrodiagnostic in- 
vestigation of the latter condition. An 
x-ray of the left shoulder was available 
and showed gross changes, suggesting the 
nerve lesion was at that level (fig. 4). 

Stimulation of the radial nerve just 
above the elbow joint produced no visi- 

~ble response, but stimulation above the 
middle of the arm resulted in a barely 
detectable flicker in brachioradialis. The 
concomitant electromyographic pattern 
showed signs of gross scatter but it 
roughly had the same configuration for 
stimulation in the upper arm and at 
Erb’s Point (fig. 5). Moreover, the dif- 


Fig. 2 — Electromyographic tracings simultaneously recorded from the first and fourth dorsal interossei 
on stimulation of the ulnar nerve at the wrist and on volitional activity, in a case of a lesion of the deep 


palmar branch of the ulnar nerve. 


Note the scatter and the exaggerated latency in the first dorsal 


interosseus response. 
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Fig. 3 — Electromyographic tracings recorded by means of a needle electrode in the first dorsal interos- 


seus on stimulation of the ulnar nerve at the wrist and the elbow. The presence of a lesion between the 


two points of stimulation is deduced from the scatter of the 


p on 


above the level of 


the lesion and the simpler pattern on stimulation below the level of the lesion. The thresholds of the 
nerve fibers giving rise to the latter part of the complex may have been too high to effect a response in 


Fig. 4 — X-ray showing gross changes in should 


joint at the level of which the radial nerve involve- 


ment was suspected. 


them at the lower level. 


ference in the latencies suggested that 
the velocity of conduction was normal 
between these two points of stimulation 
—that is at the significant level of the 
damaged shoulder. Everything — the dif- 
ferential velocities of conduction and the 
high thresholds distally — pointed to a 
lesion in the lower half of the arm pro- 
ducing both axonostenosis and axonoca- 
chexia. To my immense relief a further 
x-ray of the humerus showed a fracture 
of the shaft (fig. 6). 


It must not be thought that mechan- 
ical involvement of the nerve is the sole 
cause of a reduction in conduction ve- 
locities or scatter. Some of the most 
marked instances of slowing down of 
nerve impulses occur in neuropathies 
such as Charcot-Marie-Tooth’s and Sot- 
tas-Dejerine’s diseases. They are also en- 
countered in polyneuritis and leprosy. 

Although scatter can be explained on 
the grounds of differential velocities due 
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Fig. 5 — Electromyographic tracings of resp d in brachioradialis on stimulation of the radial 

nerve in the upper arm (U.A.) and of the brachial plexus (B.P.). No response could be obtained on 

stimulation of the radial nerve in the lower part of the arm. Note the rough similarity of both responses 
and the normal intervai between the exaggerated latencies. 


Fig. 6 — X-ray of the humerus of the patient to whom figures 4 and 5 apply. A lesion of the radial 
nerve at the level of the fracture of the shaft explained the electrodiagnostic findings. 
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to axonocachexia in neuropathies, it 
would at first sight appear more difficult 
to do so in primary myopathies where it 
frequently is observed, but vital staining of 
biopsy specimens has shown that changes 
are to be found in the terminal portions 
of the axons. 

Four brothers, unmistakable myopath- 
ics on clinical grounds, showed this scat- 
ter (fig. 7). Muscle biopsies were per- 
formed by Dr. Violet MacDermot, who 
commented that the routine staining in 
each case showed the changes generally 
associated with advanced myopathy, but 
that the methylene blue stained sections 
showed degenerative changes and _in- 
creased branching affecting the distal 
nerve fibers. A number of fine beaded 
fibers were seen and many fibers were 
observed to wander for long distances 
and apparently end blindly. Moreover, 
motor end plates showed variation in 
size and many exhibited degenerative 
changes. 

Whether these neurologic departures 
from normality are sufficiently gross to 


account for the degree of temporal dis- 
persion in every case is not yet estab- 
lished. It is, of course, tempting to apply 
the notion of cachexia to atrophied mus- 
cle fiber to explain this phenomenon in 
myopathy. Alas for such simplification, 
Buchthal et al* have deduced from ex- 
perimental work that the velocity of 
propagation of action potentials along 
muscle fibers remains surprisingly uni- 
form under widely different conditions. 
It may, therefore, be necessary to ex- 
amine the possibility of differential de- 
lays occurring at the neuromuscular syn- 
apse or in the subneural apparatus itself. 

What emerges from this assortment of 
considerations is that for an examination 
to yield the maximum information there 
should be available, in addition to pro- 
vision for the more classical muscle and 
nerve testing and the more orthodox 
electromyography, facilities for electro- 
myographic pick up in a distal muscle 
during stimulation of its motor nerve at 
intervals along its course. Ideally, the ex- 
amination would start with simultaneous 


Fig. 7 — Electromyographic tracings from the peroneus longus on stimulation of the lateral popliteal 
nerve showing dispersion over a period of about 35 msecs. and on volition showing the typical myopathic 
pattern in a case of dystrophy. 
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Fig. 8 — Diagrammatic illustration of six possible conditions that may obtain in a motor neuron and the 

kind of response that would result from stimulating a complex of each type at various levels above and 

below the lesion. The shaded areas indicate the affected stretch where reduced or absent excitability 

and conduction defects would prevail. The slope of the broken line is a measure of the conduction 

velocity between the various points of stimulation. The lowest response in each case represents the result 
of hypothetic simult stimulation of all the axonbranches at their most distal point. 
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stimulation of all the neuromuscular 
junctions in the explored muscle and end 
with simultaneous stimulation of all the 
relevant anterior horn cells in the cord. 
But not only are the two extremes im- 
practicable but nerves are not readily 
accessible for stimulation save in regions 
where they are superficial. 

Figure 8 epitomizes in diagrammatic 
form the electrodiagnostic features which 
could be expected in the six main situa- 
tions which may be encountered in motor 
nerves. They range from normality to 
axonotmesis. Two assumptions have been 
made: (a) that all the fibers composing 
the nerve are similarly affected, albeit 
to different degrees, and (b) that the 
most distal portion of all the neurons 
could be stimulated simultaneously so as 
to give rise to the response curve depicted 
at the bottom of each of the six panels. 
Any combination and variation of these 
may, of course, be encountered. 

The electrodiagnostic equipment 
which has been designed and built for 


me by Peter Styles provides the necessary 
facilities for magnetic storage of electro- 
myographic responses to nerve stimula- 
tion at as many as seven different levels 
and for their subsequent display on a 
long persistence cathode ray tube or for 
the photographic recording of responses 
selected for their significance. 

Failing the impracticable ideal, the 
velocity of conduction still can be ex- 
pressed in the shape of slopes by a com- 
promise in which a family of curves is 
built up either from photographic rec- 
ords or on the screen of a storage tube 
of the Skiatron or Memotron type. To 
this end, the responses are stacked in 
such a way that their distances from the 
base line are respectively related to the 
distances of the point of stimulation from 
the pick-up needle electrode (figs. 9, 
10). A useful alternative is to have a 
cork board with graph paper on which 
map tacks can be linked by strings fixed 
in the top left hand corner and fitted 
with weights at the other end. 


Fig. 9 — A family of electromyographic tracings from the abductor minimi digiti obtained on stimulati 

of the ulnar nerve at the wrist, the elbow, in the axilla and in the supra clavicular fossa. The curves are 

stacked so that their distances from the base line are related respectively to the distances of the point of 

stimulation from the pick-up electrode (6 cm., 35 cm., 55 cm., and 74 cm.). The slope is a measure of the 
conduction velocity which here is normal and uniform throughout. 
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The distances are measured along the 
ordinates and the latencies along the 
abscissa (fig. 11). 

When carrying out this kind of in- 
vestigation the contraction of normal 
muscle in the neighborhood can give rise 
to spurious responses, particularly where 
the amplifier is used at high gain. 

These must be recognized. For in- 
stance, when exploring the first dorsal 
interosseus, as long as the individual 
stimulation of the ulnar nerve is possible 
— at the wrist and elbow — the response 
is related to the first dorsal interosseus 
only but this differentiation is well nigh 
impossible when stimulating in the ax- 
illa and supra clavicular fossa. Under 
these conditions an additional response 
is obtained not only in muscles of the 
arm and forearm but also of the thenar 
eminence. The records then may show 
signs of this unwanted activity which for 
obvious reasons precedes the material 
one (fig. 12). 

By tracing the genuine response curve 
on a piece of cellophane and superimpos- 
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ing it on the complex curve, the spurious 
content frequently can be recognized 
and consequently ignored. Again, the 
massive responses resulting from central 
stimulation may cause jerking of the 
whole limb which may alter the position 
of the needle electrode in the muscle or 
even dislodge it. 

A check easily can be made by resort- 
ing once more to stimulation of the nerve 
at the most distal level and comparing 
the response with the one obtained in 
the first instance. 

In my initial excursions into the field 
of electrodiagnosis 1 was exceptionally 
fortunate in finding encouragement and 
help from my colleagues, particularly the 
neurologists. My more recent excursions 
have been made more stimulating by 
technical developments in the electronic 
field and by the large number of cases 
on which biopsies have been performed 
and examined after vital staining with 
methylene blue. I feel that this invitation 
to give the Coulter Memorial Lecture 
is a very generous recognition of my 


STIMULATION OF ULNAR NERVE 


Fig. 10 — Two families of curves resulting from the stacking of responses from the first dorsal interosseus 

on stimulation of the ulnar nerve at the wrist, elbow and axilla in the normal (left) and in a case of 

Charcot-Marie-Tooth’s disease (right). Note the normal latencies and the substantial similarity in the 

responses for stimulation at different levels in the normal as opposed to the exaggerated latencies and 
dissimilarities of the responses in Charcot-Marie-Tooth’s Disease. 
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Fig. 11 — A cork board covered with centimeter graph paper provides an expedient method of plotting 
conduction velocity curves when map tacks mark the latencies along the abscissa (1 cm. per msec.) for 


clict. 


the respective es ( ed in cms.) of the points of stimulation from the needle electrode along 
the ordinate. The slopes are obtained by joining the tacks by string. 
(A) (first string) Normal conduction velocity along the ulnar nerve to abductor minimi digiti. 
(B) (second string) Shows local retardation of impulses along the ulnar nerve at the level of the elbow 
on pick up in the first dorsal interosseus. 
(C) (third string) Grossly reduced conduction velocity along the ulnar nerve in a case of Charcot-Marie- 
Tooth’s Disease. 
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Fig. 12 — Electromyographic tracings from the first dorsal interosseus on stimulation of the ulnar nerve 

in the axilla. The upper tracing shows the response with a latency of 11 msecs. when the ulnar nerve 

only was stimulated. The lower tracing shows the appearance of a precursory spurious response which 
gives rise to a false latency of eight msecs. when the median nerve was also stimulated. 


meager contributions to the subject. 

I must hope I have not given the 
impression that electrodiagnosis is a kind 
of exercise in electrophysiology or even 
in electropathology. I should prefer to 
think that my revisiting clectrodiagnosis 
in your company has created the helpful, 
albeit naive concept that the locomotor 
system is a tribal society composed of 
excitable individuals capable of interact- 
ing and of communicating with one an- 
other by means of their own bush tele- 
graphs which we have learned to inter- 
cept, but not yet to interpret fully. 

As in the case of jungle drums, which 
are intelligible to the initiate only, we 


must make further cfforts to learn both 
the language and the way of promoting 
chatter if we yearn to know more about 
the traditions, trials, troubles and tribu- 
lations of this remarkable society. 
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@ Eighty separate experiments were performed in an 
atternpt to accurately determine the effect of both 
constant and alternating localized pressure on normal 
and enervated muscle. Localized pressures were applied 
over muscular tissue and the relationship between 
microscopic changes in the muscle and time and intensity 
of pressure was noted. Data compiled demonstrated 
the marked susceptibility of tissue to relatively low 
constant pressures for short periods of time and the 
somewhat greater resistance to change following the 
application of equal amounts of intermittent pressure. 
This was true of both normal and denervated tissue. A 
critical time interval at which pathologic change occurs 
in both normal and denervated skeletal muscle following 
the application of pressure was noted. 


Decubitus ulcers are one of the major 
problems confronting any physician who 
is called upon to supervise the care of 
the severely disabled or debilitated pa- 
tient. Every clinician is well aware of 
the complications which often manifest 
themselves following the occurrence of 
ulceration in the chair- or bed-ridden 
patient. Decubitus ulcerations not only 
prolong the morbidity and interfere with 
the rehabilitation and maintenance of 
these people but they also may frequently 
be implicated as a major contributing 
factor leading to the patient’s demise.! 


Ulceration of the skin especially over 
bony prominences has undoubtedly 
plagued the disabled and debilitated pa- 
tient since the beginning of man.? Before 
the advent of antibiotic therapy, second- 
ary infection of the ulcerations led to 
early death, whereas today the patients 
usually survive for prolonged periods of 
time in spite of the ulcerations. Improved 
medical, nutritional, and environmental 
factors have increased the life span of 
man with the result that there are more 
persons than ever before living to a rela- 
tively old age. This presents a problem 
in that a greater number of patients with 
cerebral vascular disease, malignancies 
and neurologic disorders are being cared 
for in our hospitals and nursing homes. 
With the increase in the average age of 
the population, as well as the improve- 
ment in medical facilities, the medical 
profession is being faced with the prob- 
lem of maintaining and rehabilitating 
the elderly and severely disabled person. 


Read at the 3rd Int tional C 
D. C., August 24, 1960. 


Etiology of Decubitus Ulcers 


Michael Kosiak, M.D. 
Minneapolis 


In spite of the relatively widespread 
occurrence of ulcerations in the general 
hospital population and the almost in- 
evitable occurrence in the patient with 
spinal cord injury, no agreement exists as 
to the basic underlying cause of the 
ulceration. *5 This is undoubtedly due 
to the fact that very little basic research 
has been done regarding the etiology of 
decubital ulcers. Most of the prevailing 
evidence has been derived from clinical 
observations. 

Decubital ulcerations are localized 
areas of cellular necrosis. Normal cell 
metabolism is dependent on the receipt 
of nutrients and the elimination of me- 
tabolites. Any condition which interferes 
with this exchange will affect the func- 
tion of the cell. The circulating periph- 
eral blood fulfills the metabolic needs of 
the cell so that any alteration in the cir- 
culation is reflected in cellular changes. 
Severe or prolonged circulatory interfer- 
ence ultimately leads to death of the cell. 

Because ulcerations occur almost ex- 
clusively over bony prominences which 
have been subjected to excessive pres- 
sures for varying lengths of time and be- 
cause ulcerations almost inevitably will 
heal when pressure is removed, it would 
appear that ischemia caused by supra- 
capillary pressures is one of the primary 
factors in the production of decubitus 
ulcers. 


Review of the Literature 


To effectively evaluate the physiologic 
changes which occur as a result of the 
application of pressure it would appear 
that the three basic problems which must 
be investigated are: (1) pressure, (2) tis- 
sue ischemia, and (3) capillary changes. 

1. Pressure. It is difficult to evaluate 


This contribution received the R. D. Grant 
couee for the best study on etiology of decubitus 
ulcers. 
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and Rehabilitation, University of Minnesota Medical 
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the effect of pressure per se on the phys- 
iologic function of the living cell with- 
out involving the circulation to the cell. 
Catell® carried out experiments on iso- 
lated tissues, enzymes, and unicellular 
organisms in an attempt to determine the 
physiologic effects of pressure on tissue 
under conditions in which the effect pro- 
duced could be attributed only to the 
pressure and not to the interference with 
receipt of nutrients or the elimination of 
waste products of cell metabolism. The 
pressures were applied through a fluid 
medium. Pressures in excess of 250,000 
pounds/square inch were necessary at 
times to produce significant changes in 
cellular function. However, pressures as 
low as 260 mm. Hg were observed to 
stop nerve conduction in a few minutes. 


2. Acute Ischemia. Early impetus for 
the investigation of pathologic changes 
arising from ischemia of voluntary mus- 
cle was provided by Volkmann,’ who 
described the necrosis of muscle due to 
ischemia induced by compression of the 
arteries with constrictive dressing. How- 
ever, early workers, because of the in- 
terest in the pathogenesis of Volkmann’s 
contractures, devoted most of their at- 
tention to the chronic lesions arising from 
ischemia of voluntary muscle and gave 
little attention to the initial phases or 
_changes that occurred in the first 24 
hours. 


Brooks® noted that the application of 
130 mm. Hg pressure by means of a 
plethysmograph to the tail of a rat for 
approximately 18 hours produced mas- 
sive necrosis in all instances while a pres- 
sure of 130 mm. Hg for 17 hours pro- 
duced gangrene in only seven of nine 
cases. However, when pressures of 100 
mm. Hg were applied for 48 hours, gan- 
grene of the entire tail was again noted. 
Ulceration generally was first noted two 
or three days after the application of 
pressure. Microscopically, there was 
a thickening of the epithelium and the 
muscle showed evidence of degeneration, 
myositis, and fibrous replacement. Har- 
man® reported that ischemia of two to 
four hours duration produced by ligation 
of the major arteries to the extremity of 
a rat resulted in microscopic pathologic 
changes which readily were recognized. 
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The alteration in structure was first ob- 
served in muscles of animals subjected to 
ischemia for at least four hours. This was 
characterized by individualization or sep- 
aration of fibers, regression of longitudi- 
nal striations and enhancement of cross- 
striations. Muscles of the extremities 
were exposed and tested in situ for con- 
tractility with a Faradic current applied 
directly to the muscles through metal 
electrodes and the contractions were 
graded relative to those in the normal 
limb. Weakness or absence of contractility 
generally preceded and accompanied the 
pathologic changes. Harman concluded 
that this physiologic change confirmed 
the pathologic phenomena which was 
present. 

In an attempt to determine the differ- 
ence between arterial and venous occlu- 
sion, Brooks'® isolated the rectus femoris 
muscle of dogs and then ligated the sin- 
gle artery, vein or nerve which supplied 
the muscle. Microscopic examination of 
tissue taken from dogs in which the mus- 
cle was completely separated from ar- 
terial supply for periods of seven to 60 
days showed slight degenerative changes 
and in no instance was there a marked 
inflammatory reaction of fibrous tissue in 
the muscle. Because of the appearance 
of hemorrhage, edema, degeneration of 
muscle fibers and acute inflammatory 
process following the ligation of the vein, 
the author concluded that the changes 
noted were initiated by capillary damage 
produced by greatly increased capillary 
pressure. 

Harman'! more recently noted that 
complete arterial ischemia of the extrem- 
ity of a rat for periods of four to four 
and one-half hours was followed by dil- 
atation of the arteries in the ischemic 
limb and patency of the veins following 
the removal of constriction. This led the 
author to believe that degenerative mus- 
cular changes were probably due to se- 
vere capillary damage. Because of this 
capillary damage, stasis and alteration of 
the normal permeability, there was a de- 
crease in the inflow of blood to the cellu- 
lar units and a considerable depression 
of the rate of exchange of metabolites. 


Husain’ recently noted microscopic 
changes in the muscles of a rat when 
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pressures as low as 100 mm. Hg were 
applied for as little as two hours. While 
no gross changes were noted, 24 hours 
after pressure was applied, there was 
microscopic evidence of cellular infiltra- 
tion, interstitial capillary hemorrhage, 
and various stages of cellular degenera- 
tion. Pressures of 100 mm. Hg for six 
hours produced similar but more severe 
changes. I'* have recently reported that 
microscopic examination of tissue ob- 
tained 24 hours after the application of 
only 60 mm. Hg for one hour showed 
cellular infiltration, extravasation, and 
hyaline degeneration. Tissue subjected 
to higher pressures for longer periods 
of time showed muscular necrosis, hy- 
aline degeneration and venous throm- 
bosis as well as cellular infiltration and 
extravasation. 

3. Capillary Changes. With this im- 
plication of the minute vasculature of 
the tissue, it would seem that some dis- 
cussion and review of the circulatory bed 
is indicated. 

Zweifach and Metz™ reported obser- 
vations on the skeletal muscle of the rat. 
They noted arterial arcades from which 
metarterials branched at right angles and 
these in turn divided into capillaries 
which lay on the surface of the small 
bundles of muscle fibers. The capillaries 
usually lay along the axis of the muscle 
fibers and were 40 to 50 microns apart. 

Most authors making direct observa- 
tions on minute vessels report a phe- 
nomenon which has been designated as 
“active vasomotion.” This is an inter- 
mittent ebb and flow through the net- 
work because of the opening and closing 
of the metarterials and precapillary 
sphincters. Nicol and Webb" expressed 
the view that the slow vasomotor changes 
were due mainly to local changes in tissue 
and that faster vasomotor changes were 
probably due to neural influences since 
they were abolished by denervation. They 
suggested that active vasomotion may 
be the main determinent of capillary 
pressure. 


Burton and Jamada‘ demonstrated 
that the rate of flow through minute 
vessels was related to the perfusing pres- 
sure. They found the relationship be- 
tween the blood flow and the transmural 
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pressure to be approximately linear 
through most of the pressure range. 
However, as the transmural pressure was 
reduced, there was a rapidly progressive 
decrease in blood flow and the flow 
stopped while the transmural pressure 
was still at 20 to 40 mm. Hg. The level 
of transmural pressure at which the blood 
flow stopped was called the “critical 
closing” pressure. This “critical closing” 
pressure could be produced either by an 
increase in externally applied pressure or 
a decrease in intravascular hydrostatic 
pressure. 

Nichol'® has demonstrated remarkable 
instability in capillaries at low perfusion 
pressures with cessation or temporary 
reversal of flow at a low positive pres- 
sure. This closing pressure was found to 
range from three to six centimeters of 
water in the hind leg of a frog. Burton’? 
noted complete cessation of arterial flow 
in the forearm of man at times when 
the external pressure to the forearm by 
means of a water plethysmograph was 
70 mm. Hg less than the subject’s mean 
arterial pressure. 

Landis,'* using the microinjection 
method for determining blood pressure 
in single capillaries, found the average 
pressure in the arteriolar limb to be 32 
mm. Hg. He noted increases in maxi- 
mum capillary pressures to 60 mm. Hg 
during hyperemia and 50 mm. Hg dur- 
ing histamine flare. 

Much information exists in the liter- 
ature regarding the phenomenon of re- 
active hyperemia which manifests itself 
following several types of stimuli. This 
hyperemia is generally regarded as a nor- 
mal protective response and is noted rou- 
tinely following arterial occlusion. 


Much of the early work regarding re- 
active hyperemia was carried out by 
Lewis and Grant’ as well as by Gold- 
blatt?° who did their work at approxi- 
mately the same time. They showed that 
occluding a portion of an extremity for 
five seconds or more generally produces 
a reaction. The reaction is proportional 
to the duration of occlusion and to the 
temperature of the limb. The duration 
of the reaction generally increases with 
the time of occlusion up to one hour and 
generally lasts one-half to three-fourths 
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as long as the occlusion. They also dem- 
onstrated that hyperemia was not depend- 
ent on central innervation of the blood 
vessels since it would occur in tissue 
which was completely denervated. It 
would therefore appear that reactive hy- 
peremia is not due to changes in intra- 
vascular pressure but to accumulation of 
some products of metabolism during the 
periods of circular disturbance. 

Recent work by Landis*! and Henry** 
would tend to implicate anoxemia as the 
primary reason for reactive hyperemia. 
Landis showed that a complete ischemic 
anoxia of three minutes duration would 
cause temporary damage to the capillary 
of frog’s mesentery and produce a move- 
ment of fluid through the capillary wall 
which was four times the normal rate. 


Purpose of Study 


This study was undertaken in an at- 
tempt to accurately determine the effect 
of both constant and alternating localized 
pressure on normal and denervated mus- 
cle. Localized pressures were applied over 
muscular tissue and the relationship be- 
tween microscopic changes in the muscle 
and time and intensity of pressure was 
noted. 


Methods 


Forty albino rats ranging in weight 
from 300 to 400 grams were subjected to 
localized pressures ranging from 35 to 
240 mm. Hg for periods of one to four 
hours. All animals were anesthetized with 
pentobarbital (Nembutal, 30 mgm./kgm. 
body weight) during a test period. The 
animals were placed in a prone position 
with the hind extremities secured in a 
relaxed abducted position. 

Constant pressures were applied to the 
hamstring group of muscles of 12 normal 
rats for a predetermined length of time. 
Eight normal rats were subjected to al- 
ternating pressures for equal periods of 
time with the pressure being relieved 
every five minutes for a period of five 
minutes. 


Mid-thoracic section of the spinal cord 
was performed on a group of 20 animals. 
Twelve animals in this group were sub- 
jected to constant pressures while alter- 
nate pressures, at five minute intervals, 
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were applied to the other eight animals. 

All animals were returned to their 
cages following completion of the test. 
Twenty-four hours later the animals were 
sacrificed and the belly of the lateral 
hamstring muscle was removed. The tis- 
sue was fixed in Bouin’s solution for a 
period of six hours, sectioned to a thick- 
ness of five microns and stained with 
hematoxylin and eosin as well as tri- 
chrome stain. 

Pressures were applied by an_air- 
driven piston consisting of a 20 cc. hy- 
podermic syringe which was inverted and 
stabilized over the test area as described 
in a previous study." 

Tissue pressures were measured by 
means of a Statham P23A physiologic 
transducer which was connected to a 20 
gauge needle inserted into the muscle. 
The needle had five openings bored into 
the lateral surface within a distance of 
one centimeter from the tip. To assure 
contiguity between the fluid being tested 
and the fluid within the system saline was 
infused at the rate of 4.6 cc. per hour 
from a constant injection pump. It was 
thought that this low rate of flow would 
not influence the tissue pressure being 
measured. Pressures were measured with 
the needle horizontal to the plunger head 
and all values were recorded on a San- 
born polyviso recorder (fig. 1). 


Results 


Eighty separate experiments demon- 
strated a marked susceptibility of tissue 
to single applications of moderate pres- 
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Fig. 1 — Apparatus used to measure tissue pressure: 
A, 20 cc. hypodermic syringe, inverted; B, animal's 
leg; C, 20 gauge needle. 
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sure for relatively short periods of time 
(table 1). Microscopic examination of 
tissue 24 hours after the application of 
pressure demonstrated varying degrecs 
of involvement in both the normal and 
paraplegic rats. Characteristic pathologic 
changes noted in individual muscle fibers 
consisted of decrease or loss of cross- 
striations and myofibrils, hyalinization of 
fibers, neutrophilic infiltration as well as 
floccular changes with phagocytosis by 
neutrophils and macrophages (figs. 2 
and 3). Isolated muscle fiber involve- 
ment was designated as a minimal 
change. Moderate change indicated in- 
volvement of up to 10 per cent of the 
muscle fibers and marked change re- 
ferred to involvement of more than 10 
per cent of the fibers examined with the 
presence of edema and _ inflammatory 
changes. 

No changes were noted in the speci- 
mens which were subjected to pressures 
of 35 mm. Hg for periods of time up to 
four hours. This was true of both the 
normal and paraplegic rats. The appli- 
cation of varying pressures up to 190 


mm. Hg in the normal rat and 155 mm. 
Hg in the paraplegic rat for one hour 
did not produce any noticeable micro- 
scopic change in the tissue. However, the 
application of 70 mm. Hg pressure in 
both the normal and paraplegic rat pro- 
duced changes after two hours. This is 
in complete agreement with the work 
of Husain.’* Working with dogs, we 
have shown that the application of 
60 mm. Hg pressure for one hour pro- 
duced edema, cellular infiltration and 
extravasation.!* 

The application of alternating pres- 
sures, whereby the tissue was completely 
free of pressure for five minute intervals, 
showed consistently less change or no 
change when compared with tissue sub- 
jected to an equivalent amount of con- 
stant pressure. This was true even at 
pressures as high as 240 mm. Hg for 
three hours. 

There appeared to be no consistent 
increase in susceptibility of the muscle in 
the paraplegic rats as compared to nor- 
mal rats at all ranges of pressure. No 
apparent microscopic difference was 


Table 1: Microscopic Changes Noted in Muscle of Animals 24 Hours After Application of Pressure 


Normal Paraplegic 
Pressure Alternating Alternating 
Transmitted Time in Constant Pressure — 5 Constant Pressure — 5 
to Muscle Hours Pressure min. intervals Pressure min. intervals 
1 None None None None 
2 None None None None 
3 None None None None 
4 None None None None 
1 None None None None 
2 Moderate None Moderate Minimal 
3 Moderate Minimal Moderate Minimal 
4 Moderate Minimal Marked Minimal 
2 Minimal Moderate 
3 Marked Marked 
4 Moderate Moderate 


155 mm. Hg ........ 1 None None None None 
2 Moderate None Minimal None 
3 Marked Minimal Minimal None 
4 Moderate Moderate Moderate Minimal 


190 mm. Hg ........ 1 None 
2 Minimal 
3 Marked 
4 Marked 


Minimal 
Moderate 
Marked 
Marked 


1 Minimal None Moderate None 
2 Moderate Minimal Moderate None 
3 Moderate None Moderate Minimal 
4 Moderate Moderate Marked Minimal 


None — No microscopic change. 
Minimal —- Involvement of isolated fibers. 


Moderate — Involvement of up to 10 per cent of muscle examined. 
Marked — Involvement of more than 10 per cent of muscle examined. 
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noted between control samples of muscle 
from normal and paraplegic rats. 

Seventy to 80 per cent of the applied 
pressure was transmitted directly to the 
involved tissue. This was due to the sling 
or suspension effect of the skin as de- 
scribed previously.'* 


Discussion 


These data have demonstrated the 
marked susceptibility of tissue to rela- 


Fig. 2 — Muscle of normal rat’s leg after application 
of 115 mm. Hg constant pressure for two hours. The 
section shows early i t of an isolated fiber 
consisting of hyaline degeneration and phagocytosis. 
Hematoxylin and eosin. X380 


PRESSURE APPLIED IN mm Hg. 
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tively low constant pressures for short 
periods of time and the somewhat greater 
resistance to change following the ap- 
plication of equal amounts of intermit- 
tent pressure. This was true of both nor- 
mal and denervated tissue. 


It previously has been shown" in dogs 
that a definite inverse relationship exists 
between the amount and duration of 
pressure which tissue can tolerate before 
pathologic changes are noted (fig. 4). 


Fig. 3 — Muscle of paraplegic rat's leg subjected to 
70 mm. Hg constant pressure for four hours. The 
section shows an isolated fiber undergoing necrosis 
associated with extensive phagocytosis by neutrophils 
and macrophages. Hematoxylin and eosin. X170 
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Fig. 4 — Pressure time relationship noted in 62 separate experiments on 16 dogs: 
© = no ulceration. 
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Intense pressures of short duration are 
responsible not only for interference and 
perhaps complete cessation of capillary 
circulation but also for changes in the 
larger vessels with the result that venous 
thrombi may be found. The presence of 
venous thrombosis then interferes with 
the normal reactive hyperemic vasodil- 
atation after the pressure is removed, 
with the result that the tissues continue 
to remain ischemic. 


Ulcerations in dogs generally occurred 
three or four days after the application 
of pressure. Brooks* previously had noted 
massive necrosis of rats’ tails two to three 
days after pressures had been applied to 
a rat’s tail by means of a plethysmograph. 
Edema and hyperemia were usually 
noted immediately following the release 
of pressure over the test area and gener- 
ally prevailed for about half as long as 
the duration of the application of pres- 


Fig. 5 — Hind leg of dog prior to a single applica- 

tion of 300 mm. Hg pressure over the greater 

trochanter and the lateral aspect of the ischial 
tuberosity for a period of five hours. 


Fig. 6 — Twenty-four hours after application of pres- 
sure. Inflammatory change beginning over greater 
trochanter. 


Fig. 7 — Two days after application of pressure. 

Increasing inflammation over trochanter and begin- 

ning inflammation over lateral surface of ischial 
tuberosity. 


Fig. 8 — Three days after application of pressure. 
Beginning ulceration over both areas. 


sure; 24 hours later the skin appeared 
normal (figs. 5 and 6). Even when ul- 
ceration occurred three or four days after 
the application of pressure, the protec- 
tive hyperemic response subsided before 
the edema and inflammatory response of 
tissue damage was noted. This usually 
appeared from 48 to 96 hours prior to 
ulceration and progressed rapidly to ac- 
tual skin necrosis (figs. 7-10). Ulceration 
was never noted before three days and 
in one instance was not noted until 
nine days following the application of 
pressure. 

Harman"! has demonstrated quite con- 
clusively that pathologic changes follow- 
ing ischemia are due to disturbances in 
capillary circulation. The fact that 
changes are noted after a single applica- 
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Fig. 9 — Five days after application of pressure. 
Frank ulceration over trochanter with early healing 
over lateral surface of ischial tuberosity. 


Fig. 10 — Seven days after application of pressure. 

Increased ulceration over trochanter with almost 

complete healing over the lateral surface of ischial 
tuberosity. 


tion of constant pressure slightly greater 
than capillary pressure would tend to 
support this reasoning. The presence of 
edema and cellular infiltration 24 hours 
after the application of moderate pres- 
sure would indicate moderate changes in 
capillary permeability probably due to 
the capillary membrane ischemia. In- 
creasing the degree or duration of ische- 
mia not only increases the changes in 
membrane permeability but interferes 
with cellular metabolism to such a degree 
as to produce cellular necrosis and in- 
flammatory reaction in the muscle tissue. 

Husain'* has demonstrated that mi- 
croscopic changes produced after the ap- 
plication of localized pressure were due 
primarily to ischemia. In a group of rats 
in which the femoral artery had been 
ligated, microscopic changes were noted 
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after a single application of pressure of 
only 50 mm. Hg for a period of only one 
hour. These changes were similar to 
those noted in rats with normal circula- 
tion following the application of 100 
mm. Hg pressure for a period of two 
hours. Production of generalized ischemia 
in the entire extremity tended to increase 
the degree of ischemia produced by the 
local application of pressure. 


If any variation existed in the path- 
ologic changes found in the normal rats 
as compared to those with sectioned 
spinal cords, the pattern was not con- 
sistent. Individual variations were prob- 
ably due to the lack of sensation and 
general decrease in muscle circulation. 


Regarding the importance of a neu- 
rotrophic factor as a primary cause of 
ulceration, there is very little basic evi- 
dence to lend any support to this theory. 
The fact that ulcerations occur perhaps 
more frequently in patients with spinal 
cord injury or peripheral nerve involve- 
ment, cannot be denied. However, with- 
out implicating a neurotrophic factor, it 
would seem that the simplest explanation 
for this occurrence is the fact that sensory 
function is interfered with so that the 
patient does not experience pressure and 
the general circulation to the denervated 
area is somewhat decreased making the 
tissue more susceptible to ischemia. The 
fact that ulceration frequently occurs in 
a normally innervated area subjected to 
pressure and that ulcerations in extrem- 
ities divorced from any neurologic con- 
trol invariably heal when maintained free 
of pressure tends to relegate the neuro- 
trophic theory to a secondary if not com- 
pletely insignificant factor in the produc- 
tion of ulcerations. 


The metabolic deficits which manifest 
themselves following trauma or pro- 
longed immobilization have been well 
documented by several groups of investi- 
gators.***7 Though the effects of general 
metabolic changes on the production and 
healing of ulcerations have not been 
demonstrated experimentally, it would 
seem that healthy, well-nourished tissue 
not only can survive an insult of any 
type more readily, but is better able to 
recover from this insult. 
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Other contributing factors in the pro- 
duction of ulcerations are edema and 
anemia. Since the rate of diffusion of 
oxygen and metabolites from the capil- 
lary to the cell decreases in proportion to 
the distance from the capillary to the 
cell, it is clear that edema has profound 
influence on the survival of the ischemic 
cell. If ischemia is accompanied by ane- 
mia and decreased oxygen content in the 
blood, cellular metabolism is further re- 
stricted and the tissue becomes more sus- 
ceptible to the ischemia. 

Because of microscopic degenerative 
changes which result from the applica- 
tion of only relatively low pressures for 
short periods of time, it becomes appar- 
ent that degenerative reaction and recov- 
ery from these changes is probably taking 
place simultaneously. Where tissue is 
subjected to pressures for only short per- 
iods of time, the normal reactive hypere- 
mic response partially compensates for 
the temporary ischemia with the result 
that the tissue does not undergo morpho- 
logic degeneration. Even when excessive 
pressures are applied for a sufficient per- 
iod of time to result in early degenerative 
changes, it would appear that complete 
relief of pressure may often permit res- 
toration of circulation and cellular me- 
tabolism without ulceration. 


Clinically, even when adequate nurs- 
ing care is available the incapacitated 
person is rarely turned oftener than once 
every two hours; thus, each trochanter, 
the sacrum or the iliac spine is subjected 
to supracapillary pressures for two hour 
intervals at least three times each day. 
Many bed-ridden patients develop ische- 
mic ulcers on such a regimen. This would 
indicate that the damage produced dur- 
ing the time that the pressure was being 
exerted was not completely repaired dur- 
ing the intervals when the area was free 
of pressure. More frequent turning of 
the patient would result in more frequent 
periods of complete relief of pressure 
during which restoration of cellular 
function could occur. 


Though no measurements of pressure 
under the sacrum or trochanters while 
the patient is in the lying position have 
been reported, the superficial covering is 
so limited that almost all pressure ap- 
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plied must be transmitted to all tissue 
depths. Trumble?* has calculated that if 
a person’s weight were equally distrib- 
uted over the entire surface available for 
weight bearing when in the recumbent 
position, it would amount to less than 
one-third pound/square inch (17 mm. 
Hg). However, in an ordinary bed, the 
weight of the body is borne primarily 
over certain bony prominences whose 
combined area is very small with the re- 
sult that the pressures over these areas 
undoubtedly exceed capillary pressure. 


The weight bearing area available to 
the patient is considerably less when sit- 
ting than when supine; it depends pri- 
marily on the sitting posture itself, and 
to a lesser degree, on the sitting surface 
available. If the intertrochanteric dis- 
tance is assumed to be approximately 32 
cm. and the anteroposterior sitting sur- 
face is the same, the available sitting 
area is approximately 150 square inches. 
Since approximately 75 per cent of a 
subject’s total body weight when he is 
sitting is exerted over this limited area, 
the pressure would exceed 26 mm. Hg 
even if it were evenly distributed. But, 
the brunt of the pressure is borne by a 
rather limited area immediately under 
the ischial tuberosities. We have shown 
that even with a two inch foam rubber 
cushion, average pressures under the is- 
chial tuberosities and surrounding area 
generally exceed 150 mm. Hg.”* If only 
50 per cent of this pressure were trans- 
mitted to the ischial tuberosity, there 
would be complete cellular ischemia of 
all tissue over the bone and ultimate ul- 
ceration would only be a matter of time. 


Cut-out areas intended to decrease or 
eliminate pressures over the bony tu- 
berosities only tend to divert more of the 
weight bearing to the surrounding area. 
Increasing the thickness of the cushion- 
ing to as much as six inches of foam rub- 
ber appears to have had little effect on 
the occurrence of ulceration in the wheel- 
chair patient. Conversely, the more so- 
phisticated, well-informed paraplegic 
with good upper extremities can remain 
relatively free of ischemic ulcers by con- 
scientious weight shifting several times 
each hour regardless of the seat padding 
which is used. Since it is impossible to 
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completely eliminate all pressure for a 
long period of time, it becomes impera- 
tive that the pressure be completely elim- 
inated at frequent intervals in order to 
allow circulation to the ischemic tissues. 


Summary 


1. Skeletal muscle from both normal 
and paraplegic rats exhibited a high de- 
gree of susceptibility to low constant 
pressures for relatively short periods of 
time. 

2. Microscopic pathologic changes in 
muscle were absent or less prominent fol- 
lowing the application of equal amounts 
of alternating pressures in both the nor- 
mal and paraplegic rats. 


3. There are no detectable micro- 
scopic differences between normal or 
denervated muscle following the appli- 
cation of either constant or alternating 
pressure. 

4. A critical time interval at which 
pathologic change occurs in both normal 
and denervated skeletal muscle following 
the application of pressure was noted. 
This critical period was between one and 
two hours. 

5. Microscopic pathologic changes 
due to the application of pressure con- 
sist of edema, loss of cross-striations and 
myofibrils, hyalinization of fibers, neu- 
trophilic infiltration and phagocytosis by 
neutrophils and macrophages. 
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Relationship of Progress in Speech Therapy 
to Progress in Physical Therapy 


Daniel R. Boone, Ph.D. 
Cleveland 


@ A study described in this paper indicates that pa- 
tients who are so involved physically and psychologically 
that ambulation training is not possible, most of the 
time will not benefit from speech therapy. Among 
those patients who do well in physical therapy there is 
an approximate 50 per cent expectancy that improve- 
ment in speech will occur. No significant relationship 
was found between those patients who did well in 
physical therapy to the progress they made in speech 
therapy. Except for those nn and multiple 
sclerosis patients who do —— in physical therapy, a 
prognostic index for speech improvement cannot realis- 
tically be based on the patient’s present or predicted 
performance in physical therapy. Another implication 
found in the study is that among the large population 
of physically improving hemiplegic and multiple sclerosis 
patients, it is not possible to predict by physical status 
alone how well a patient will do in speech therapy. 
While a significant relationship was found between 
absence of progress in both speech and physical thera- 
pies, there was only a chance relationship between 
progress in physical therapy to similar progress in 
speech therapy. 

Patients with problems of aphasia or 
dysarthria frequently receive both speech 
therapy and physical therapy at the same 
treatment center. Out of this situation 
have come such observations as, “if the 
patient improves in general physical in- 
dependence after receiving physical ther- 
apy, he will also improve in speech and 
language functions.” It also is not un- 
usual in such combined programs to find 
patients who may improve markedly in 
speech and language but remain rela- 
tively static in limited physical ability.* 
One might logically speculate, however, 
on a corresponding improvement by the 
patient in both physical and speech ther- 
apies, although there are few docu- 
mented studies reporting on such progress 
relationships. 

Dysarthria, slurred and _ inarticulate 
speech due to motor dysfunction of any 
or several of the components comprising 
the oral musculatures, might be expected 
as a motor disturbance to decrease in 
severity in a similar manner to a decrease 
of general motor impairment.* For ex- 
ample, as the hemiplegic becomes more 
independent in ambulation, he would ex- 
perience a corresponding improvement in 
clarity of speech. The aphasic patient, 
on the other hand, possesses a symbolic 
disturbance in language function, which 


we might postulate would tend to be 


somewhat independent of improvement 
in physical status. Many patients who 
remain profoundly aphasic may exper- 
ience complete return in the involved ex- 
tremities of motor and sensory functions. 

This study investigated the relation- 
ship of progress achieved in speech/lan- 
guage functions by 153 patients (hemi- 
plegic, multiple sclerosis) to their degree 
of physical independence after complet- 
ing physical therapy. As each speech 
therapy patient at Highland View Cuya- 
hoga County Hospital, Cleveland, Ohio, 
finishes with this therapy he is given one 
of four progress ratings: 

1. No observable progress. 

2. Slight progress observed on com- 
parative testing. 

3. Speech progress easily demon- 
strated with better speech intelligibility. 

4. Excellent speech progress ap- 
proaching near normal or normal speech 
clarity. 

In this study these ratings then were 
compared with an evaluation of func- 
tional performance by the patient com- 
pleting physical therapy, who receives 
one of five ratings: 

1. Bed bound. 


2. Wheelchair bound, requiring as- 


sistance in transfer and transport. 
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3. Wheelchair bound, independent. 

4. Ambulatory, but guided, assisted or 
supervised. 

5. Ambulatory, completely independ- 
ent. 

It thus was possible to compare the 
patient’s speech/language performance 
after speech therapy to the degree of 
physical independence observed after 
physical therapy was discontinued. 

Director, Clinical Speech Pathology, Cleveland 


Hearing and Speech Center, Cleveland, Ohio. For- 
merly with the Highland View Hospital, Cleveland. 
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Findings 


During the past year 153 patients at 
Highland View Hospital were seen 
jointly by specialists in speech and phys- 
ical therapies, receiving improvement 
ratings in both therapies. Of this num- 
ber, 78 were right hemiplegics with apha- 
sia (mean age 63.3, standard deviation 
{S. D.] = 12.8) ; 58 were right and left 
hemiplegic dysarthrics (mean age 61.3, 
S. D. = 13); and 17 were patients with 
multiple sclerosis (mean age 42.8, S. D. 
= 9.6). The total sample mean age was 
60.2 years with a standard deviation of 
14.8 years. 

When the total data were organized 
it was found that only four of the total 
of 153 patients had received a “3” rat- 
ing in physical therapy (wheelchair in- 
dependent, a rare rating for hemiplegics 
and multiple sclerosis patients). Patients 
then were regrouped into two general 
improvement groups in speech and into 
two groups representing level of physical 
independence. Patients were grouped in 
this manner: 31 patients made no or 
slight improvement in speech and _ re- 
mained completely dependent in bed or 
in a wheelchair; only eight patients made 
good —or excellent improvement in 
speech who remained physically depend- 
ent; 52 patients made no or only slight 
speech improvement but became wholly 
independent in physical therapy; 58 pa- 
tients made good or excellent speech 
progress and became wholly independent. 
A 2x2 contingency table yielded a 
significant y* or chi square of 13.21 
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Table 1: Ratings of 153 Patients After Receiving Both Speech Therapy and Physical Therapy 
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(significant at .001) indicating that 
the variations in number within the 
four cells were not chance variations. 
Specifically, there was a significantly 
greater number of patients making poor 
progress in both speech and _ physical 
therapy than patients doing well in 
speech but poorly in physical therapy. 
Of the 39 patients remaining dependent 
physically, approximately 80 per cent of 
them (31 cases) made little or no prog- 
ress in speech. Ambulation status was 
achieved by 74 per cent of all patients 
(110 cases) and of this number 52 made 
little or no progress in speech while 58 
made good or excellent speech progress. 
When the data were treated separately 
for the 78 aphasics, 58 dysarthrics and 
17 multiple sclerosis patients, the rela- 
tionship found for the sample as a whole 
did not change significantly. That is, pa- 
tients who made poor physical progress 
80 per cent of the time also did poorly 
in speech therapy. 


Discussion and Summary 


Patients who are so involved physically 
and psychologically that ambulation 
training is not possible, most of the time 
will not benefit from speech therapy. 
Among those patients who do well in 
physical therapy there is an approximate 
50 per cent expectancy that improvement 
in speech will occur. No significant rela- 
tionship was found between those pa- 
tients who did well in physical therapy 
to the progress they made in speech ther- 
apy. Except for those hemiplegic and 


Improvement After 


Type of Patient Speech Therapy 


Aphasics 


None - Little 
(N = 78) Good - Excellent 
Dysarthrics-CVA 


(N = 58) 


eke None - Little 
Good - Excellent 
None - Little 


Good - Excellent 


Status After 


Physical Therapy CHI Square 


Bed-Wheelchair 


Ambulatory 
14 29 


None - Little 
Good - Excellent 


(N = 149*) 


X? = 13.21°* 


*Total of 153 minus four patients with “3” rati 
**Significant at .001, based on 4 totals, d.f. = 3 


ngs, deleted to provide dichotomy between two groups. 


2 33 
4 20 
4 20 
‘ Dysarthrics-MS .. 7 4 
(N = 17) 2 4 
8 58 
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multiple sclerosis patients who do poorly 
in physical therapy, a prognostic index 
for speech improvement cannot realistic- 
ally be based on the patient’s present 
or predicted performance in physical 
therapy. 

For the majority of hemiplegics and 
multiple sclerosis patients who improved 
during physical therapy (74 per cent in 
this study), no significant relationship 
was found between progress in speech 
therapy and progress in physical therapy. 


There appear to be several implica- 
tions from this study for the referral and 
selection of patients for speech therapy. 
For example, those patients who are 
physically or psychologically too involved 
to profit from physical therapy are us- 
ually too involved to make progress in 
speech therapy. This finding is consistent 
with the clinical experience of many 
speech pathologists, who often find after 
an early evaluation of the patient that 
he is not ready for therapy; however, the 
early evaluation of these patients is fre- 
quently a necessity in planning the man- 
agement of the patient with the family 
and the staff. Another implication from 
these data is that among the large pop- 
ulation of physically improving hemiple- 
gic and multiple sclerosis patients, it is 
not possible to predict by physical status 
alone how well a patient will do in 
speech therapy. In this study, those pa- 
tients who did well in physical therapy 
almost 50 per cent of the time made no 
progress in speech therapy. 


Prognosis for speech recovery appears 
dependent on a thorough diagnostic eval- 
uation of present language/speech 
functions related to the patient’s former 


capacities and interests. Those accepted 
for therapy may require three or four 
hours daily of speech/language retrain- 
ing if significant progress is to be 
achieved. More realistic evaluation of 
patients will permit acceptance for inten- 
sive therapy those few patients who, after 
testing, present an cxcellent prognosis, 
eliminating those patients who because 
of the severity of their disorders are not 
physically, intellectually, or psychologic- 
ally ready for intensive speech therapy. 
Many right hemiplegics will, for exam- 
ple, become independent in ambulation 
and self-care after physical and occupa- 
tional therapy, but continue to have glo- 
bal aphasia, with no possibility of benefit 
from speech therapy; some spontaneous 
return of language functions would be 
necessary before the patient could par- 
ticipate in aphasia rehabilitation. 

While a significant relationship was 
found between absence of progress in 
both speech and physical therapies, there 
was only a chance relationship between 
progress in physical therapy to similar 
progress in speech therapy. 
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@ The electromyogram is as essential to the physiatrist 
as the electrocardiogram is to the cardiologist. In order 
that electromyography achieve its proper place as a 
generally accepted diagnostic aid, standardization of the 
technic for examination is necessary. The method of 
examination which the author has evolved as a result of 
more than 8,000 examinations is presented. Electromy- 
ography is a dynamic examination which should be 
done only by a trained physician. In interpreting the 
results, the primary criterion for denervation should be 
the fibrillation of denervation voltage. The positive 
denervation sharp wave should also considered as 
one of the criteria of denervation. The author also 
describes and explains myotonic —— and dystrophic 
activity. The written electromyographic report should 
include the muscles examin with their peripheral 
nerve and root innervation. There should be a report of 
pathology found in each muscle examined. If there is 
evidence of denervation present, the level of the lesion 
should be indicated. There should be a statement as to 
whether the lesion is partial or complete. When indi- 
cated, a statement should be made as to the prognosis 
and as to the necessity for serial examinations. 

The clinical application of electromy- 
ography has been in existence approxi- 
mately 16 years. During this time, it has 
become a relatively well accepted pro- 
cedure in some areas, and also an inte- 
gral part of a thorough medical work-up 
when indicated. Insofar as the practice 
of physical medicine and rehabilitation 
is concerned, it is as essential to the 
physiatrist as the electrocardiogram is to 
the cardiologist. 

The present-day status of the electro- 
myogram can be compared to that of 
the electrocardiogram approximately 25 
years ago. At that time, there was no 
standardization of electrocardiogram as 
to leads, technics, etc. With standardi- 
zation it went on to achieve its present 
highly important place in clinical and 
research cardiology. The uniformity of 
data could rapidly be correlated and uti- 
lized, and this fact has been largely re- 
sponsible for our rapid advancement and 
understanding of cardiovascular disease. 
The electromyogram, too, is now ready 
for standardization and when it is, our 
knowledge of neuromuscular disorders 
will be more rapidly advanced. Many 
of the papers published on electromy- 
ography in the past should be repeated 
under the proposed standard conditions 
as for various reasons the early technics 
could not always result in valid findings. 
From the view-point of the medical- 


legal application of electromyography 


Standard Routine and Procedure to Establish 
Uniformity in Clinical Electromyography 


Korl H. Haase, M.D. 
Los Angeles 


alone, it is of paramount importance that 
standardization be set up so that some 
of the present courtroom procedures re- 
garding electromyograms can be done 
away with, and justice truly be served 
with this’ useful and highly important 
objective examination. 

There must always be a beginning and 
an, appropriate time for standardization 
of routine and equipment in any pro- 
cedure of medicine. This paper should 
accomplish that fact for electromyog- 
raphy, but even more so the presenta- 
tion should stimulate and produce the 
necessary team approach by all electro- 
myographers to eventually standardize 
the procedure as was done with eiectro- 
cardiography. The correlation of elec- 
tromyography with electric testing, con- 
duction velocity studies and quantative 
excitability studies are essential to give 
the most valuable and complete standard 
routine in electrodiagnosis. The remain- 
der of the paper will deal with the stand- 
ardized electromyographic technics used 
at the Wadsworth General Medical and 
Surgical Hospital at the Veterans Ad- 
ministration Center, Los Angeles, Calif. 
This routine has been evolved and based 
on an eight year period of experience and 
a yearly evaluation cf some 500 to 600 
clectromyograms. (These figures repre- 
sent the number of patients; there is an 
average of two extremities and one group 
of paraspinous muscles done on each 
patient. ) 


Equipment 
The basic requirements for clinical 
electromyographic instrumentation will 
not be discussed in detail. It is felt that 
the machines that are now available 
commercially are more than adequate 
to do the finest type of electromyography. 
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the American Congress of Physical Medicine and 
Rehabilitation, Minneapolis, September 2, 1959. 
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Center; Assistant Clinical Professor of Physical 
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Standardization should be discussed with 
regard to the terminal type of equipment 
used. This includes the cable and types 
of electrodes. The most suitable cable is 
the three-electrode type (A in fig. 1), 
which eliminates all forms of surface 
electrodes and allows the recording of 
voltages directly from the muscle being 
examined with no base line disturbance. 
(It should be noted that many electro- 
myographers find surface electrodes sat- 
isfactory for the ground and negative 
electrodes, when a needle is used for the 
recording electrode. ) 

At the present time, there is no place 
in clinical electromyography for use of 
surface electrodes of any type. The tech- 
nical difficulty encountered in the proper 
interpretation of voltages when surface 
electrodes are used, due to base line dis- 
turbances, makes accurate readings 
highly unlikely. This is particularly true 
when examining the small muscles of the 
hand or the paraspinous musculature. 

There are two types of recording elec- 
trodes, both of which are satisfactory 
and will give similar results when used 
interchangeably on the same muscle. 
They are: (1) Unipolar electrode (fig. 
2 and B in fig. 1) and (2) Bipolar elec- 
trode (C in fig. 1). The unipolar needle 
electrode is the one of choice as it is 
cheaper and smaller in diameter, thus 
less painful than the bipolar. The uni- 
polar is a solid needle entirely covered 
by plastic insulating material except for 


Fig. 1 — Cable Outlets and Electrodes. A. Cable 

outlet. B. Unipolar electrode. C. Bipolar electrode. 

D. Alligator clamp electrode and wire. E. Alligator 

clamp electrode. F. Banana plug electrode without 

needle attachment. G. Banana plug electrode with 
needle attachment. 
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its very tip. The bipolar needle consists 
of a hollow needle with a single wire 
inside which touches only the muscle 
being examined. The unipolar recording 
needle can be attached to the cable out- 
let by two methods, both utilizing the 
alligator type clamp. The first alligator 
clamp (D in fig. 1) has a length of wire 
attached to it, this allows greater flex- 
ibility and mobility in handling the re- 
cording needle. The second alligator 
clamp (E£ in fig. 1) has a phone tip on 
the other end which inserts directly into 
the cable outlet. The bare wire end of 
the unipolar needle electrode is clamped 
in the jaws of the “alligator” clamp and 
is then ready for use (fig. 2). The bi- 
polar electrode has two phone tips which 
can be inserted directly into the plus and 
minus sockets in the cable outlets. When 
the unipolar needle is being used, an 
additional two needle electrodes also are 
attached to the cable; one being the neg- 
ative electrode and the other being the 
ground (fig. 2). The usual type of elec- 
troencephalogram needle electrode is 
adequate; though somewhat fragile and 
therefore difficult to handle. However, 
in a large institution where many exam- 
inations are done and a ready supply of 
autoclaved hypodermic needles (size 26, 
Y% inch long) are available, the banana 
plug terminals can be used (F in fig. 1). 
The hypodermic needle will fit over the 
banana plug and these can be readily 
inserted in the area to be examined (G 
in fig. 1). This is a marked advantage 
because these needles then are not only 
adequately sterilized by means of the 
autoclave, but also are always well 
sharpened, which means less pain for the 
patient. 


Fig. 2 — Electrode placement for examination of a 
single muscle. 


/ 
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If the bipolar recording needle is used, 
then it is best that an additional needle 
electrode as described (G in fig. 1), 
be utilized as the ground electrode. It 
is also proposed that the recording needle 
be attached to the positive electrode (fig. 
2); then the first major deflection would 
always be positive in the fibrillation of 
denervation voltages and positive dener- 
vation sharp waves. It is extremely im- 
portant that this be done so that all 
pictures and permanent recordings will 
appear similar to everyone doing elec- 
tromyography. This would eliminate the 
present confusion that exists because of 
the use of the negative electrode as the 
recording electrode. 


The Examiner 


This examination should be done only 
by a trained medical doctor. The indi- 
vidual doing the examination must have 
the necessary specialized training in clin- 
ical medicine in order to properly inter- 
pret and then correlate his electromyo- 
gram findings with those of the clinical 
picture. It should, therefore, never be 
done by a lesser trained individual (i.e. 
nurse, technician, therapist, etc.). This is 
a dynamic examination and relaxation 
of the patient is of primary importance 
for a valid reading. It is only the actual 
person doing the examination who can 
adequately evaluate whether or not the 
patient is relaxed. Therefore, this exam- 
ination cannot be done by a technician 
and recorded on tape, and then read at 
the convenience of the physician. The 
actual interpretation of the electromyo- 
gram must be done by the examiner dur- 
ing the examination. Such a procedure 
would immediately render the examina- 
tion worthless and might well be left 
undone rather than mislead the referring 
clinician. 

It is extremely important to prepare 
the patient psychologically for this ex- 
amination, as the insertion of the needle 
into the muscle does cause some pain. 
This again can only really be done ade- 
quately by the physician who is to do the 
examination. Many types of sedation 
have been tried but none have been of 
too much value. However, the manner 
in which the electromyographer handles 


the patient by keeping up a continuous 
line of chatter and humor will be of 
great value as it helps relax the patient 
and makes the examination not too 
unpleasant. 

This technic for patient relaxation, 
when properly utilized, could be consid- 
ered to be an extremely light hypnotic 
state, accomplished by suggestion and 
diversion of attention away from the ex- 
amination at hand. 

Adequate relaxation and cooperation 
of the patient is the single most impor- 
tant factor for a satisfactory examination. 


Examination of Individual Muscles 


Each muscle should be adequately ex- 
amined, both in terms of number of sam- 
ples and area examined. Generally, this 
consists of sampling three different areas 
and taking a minimum of five readings 
in each area. The recording electrode 
should be placed directly into the muscle, 
perpendicular to the skin. The needle is 
inserted through the skin with firmness 
but gentleness, and the more rapidly this 
can be done the less discomfort for the 
patient. The other two needle electrodes 
should be placed over the same muscle 
with the needles penetrating the skin. It 
has been found that when all electrodes 
are inserted in the same muscle (fig. 2) 
all base line and background disturb- 
ances are eliminated in a relaxed patient. 

If the muscle to be examined has a 
linear shape, then it should be divided 
in thirds and the approximate center of 
each third examined (A in fig. 3). It 
has been found that in linear muscles 
innervated by more than one root, the 
proximal half is primarily innervated by 
the lower numbered root, and the distal 
half by the other (higher nurmbered root, 
i.e. anterior tibial muscle proximal half, 
fourth lumbar nerve, distal half, fifth 
lumbar nerve). 

If the muscle to be examined is a 
broad muscle (i.e. deltoid or quadriceps) , 
it should be divided into thirds and 
the center of each third examined (B 
in fig. 3). 

After the recording needle electrode 
has been placed into the muscle, at least 
five readings should be taken in this area. 
The first reading can be taken with the 
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rectly upon the examiner’s knowledge of 
anatomy and kinesiology. Usually, in 
brachial plexus injuries for example, a 
more extensive examination than the 
minimum number of muscles must be 
done in order that the proper level of 
the lesion can be determined. The 
proper level of the lesion again can only 
be determined if the examiner has suf- 
ficient knowledge and background in 
neuroanatomy and kinesiology. The 
knowledge of kinesiology is stressed be- 
cause it is only by proper muscle testing 
with the recording needle in place that 
the examiner can determine which mus- 
cle he is examining. 


Examination of Lower Extremities 


There also should be a routine exam- 

ination for the lower extremities, which 

should include the following muscles or 

METHOD FOR EXAMINATION OF INDIVIDUAL MUSCLE muscle groups (table 2). 

Fig. 3 — A. Example of linear muscle. B. Example Here, again, on many occasions a 

of broad muscle. C. Direction of recording needle more detailed examination is necessary. 
within the muscle. The previous comments involving the 


needle in the original perpendicular po- Table 1: Minimal Muscle Examination 
sition. The other four readings are taken Upper Extremity 
by moving needle obliquely in relation Muscle P. Nerve Root 


to the skin surface toward the 3, 6, 9, 


Ui: i Supraspinatus ...... Suprascapular C 5, 6 
and 12 positions on the clock. A reading ; : 
Infraspinatus ...... Suprascapular C5, 6 
.is taken from each of these positions (C 
in fig. 3). Thus, a minimum of 15 read- a ; 
ings per muscle has been accomplished, 
in a complete and systematic manner. ne Musculocutaneous C 5, 6 
The chance then of overlooking or miss- Br@chioradialis ..... Radial C5, 6 
ing pathology is eliminated for all prac- 1st Dorsal 
e Interosseus ....... Ulnar Cs8s,T1 
tical purposes. 
Abductor Digiti 
Ulnar C8,T 1 
Examination of Upper Extremities iatinene 
There should be a routine minimal Y 
Abductor Pollicis 
number of muscles examined, in the up- Median C8,T1 
per extremities and shoulder girdle. This eames 
usually gives adequate coverage of the 
entire innervation. The suggested mus- Table 2: Minimal Muscle Examination 
] ith appropriate peripheral nerves iawn 
cles wi 
P Muscle P. Nerve Root 
and primary segmental distribution are 
shown in table 1. It should be empha- Quadriceps ........... Femoral L 2, 3, 4 
sized that it is possible to examine al- Ant. Tibial .......... Common Peroneal L 4, L5 
most any individual muscle of the upper Peroneal Group ...... Common Peroneal L 5, S 1 
extremity and shoulder girdle by elec- Lat. Head 
tromyography. The ability and skill nec- Gastrocnemius ........ Post. Tibial $1 


essary to accomplish this type of detailed Med. Head . 
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THE ANATOMIC BASIS OF LOCALIZATION 
BY ELECTROMYOGRAPHY 


Fig. 4 — The anatomic basis of localization by 
electromyography. 


examination of the upper extremities 
and shoulder girdle (regarding detailed 
examination and localization of level) 
apply to the lower extremity as well. 


Examination of Paraspinous Muscles 


The examination of the paraspinous 
muscles is absolutely essential in order 
to place a lesion at a root level. If de- 
nervation is found in both the anterior 
and posterior primary divisions of the 
peripheral nerve, then by deductive 
reasoning the lesion must be at the root 
level or proximal to root level (i.e. root, 
cord, or anterior horn cells, fig. 4). No 
electromyographer can truthfully report 
involvement of a peripheral nerve at a 
root level if he has failed to examine the 
erector spinae muscles or failed to find 
involvement in the erector spinae mus- 
cles. The myotome must be completed 
in toto (including anterior and posterior 
primary divisions) to indicate root in- 
volvement. If the patient has had pre- 
vious spinal surgery, findings of denerva- 
tion in the paraspinous muscles are of no 
diagnostic value. This fact is fairly ob- 
vious because it is impossible to avoid 


CLINICAL ELECTROMYOGRAPHY — HAASE 


37 


minor injury to some branch of the pos- 
terior primary division of the nerve dur- 
ing surgery. In any such case, peripheral 
localization would then be permissible 
to conclude a root lesion. However, it 
should also be remembered that in ex- 
amining patients who have had previous 
spinal surgery, if denervation is found 
peripherally there is no way to determine 
if these findings are recent or old. The 
electromyogram in these instances can- 
not determine the time of onset. The 
usual reason given by many electromy- 
ographers for not examining the para- 
spinous muscles is that they are unable 
to relax the patient sufficiently to secure 
a good base line. There should, how- 
ever, be no difficulty in examining these 
muscles properly if one uses the needle 
electrode method and the patient is 
properly postured so he can relax the 
muscles. 

The position which gives the best re- 
laxation of the erector spinae muscles 
in the lumbosacral and lower thoracic 
area is shown in figure 5. Figure 6 shows 
the position which gives the best relax- 
ation of the erector spinae muscles in 
the upper thoracic and cervical area. In 
both instances only the left erector spinae 
muscles will be relaxed while the patient 
is lying on his right side. The position 
must be reversed in order to examine the 
right erector spinae muscles under the 
proper degree of relaxation. 


Examination of Additional Muscles 


It should be noted that the examina- 
tion of muscles of the face, neck, thorax, 
pharynx, and pelvis can be adequately 
carried out when indicated. Almost all 
muscles are then available for electro- 
myographic examination. The tongue 
presents a particular problem because of 
the difficulty encountered in achieving 
proper relaxation. However, if the tongue 
is anesthetized with a topical anesthetic 
prior to needle insertion, there is a better 
than 50 per cent chance for an adequate 
base line and successful examination. 
The indifferent electrode needles (G in 
fig. 1 negative and ground), should be 
placed in the neck on the same side that 
the tongue is being examined or as close 
to base of tongue as possible. 


/ : 
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If the recording needle electrode must 
pass through mucous membrane to reach 
the muscle to be examined, the use of 
a topical anesthetic agent on the mucosa 
facilitates the examination and insures a 
good base line from a comfortable and 
cooperative patient. 


Criteria for Denervation 


The basis for present day clinical elec- 
tromyography is the fibrillation of de- 
nervation voltages found in denervated 
muscle. This voltage then should be the 
primary determining criterion for the 
presence of denervation. The positive 
denervation sharp wave also should be 
considered one of the criteria of dener- 
vation. An interpretation of denervation 
should not be based on any other findings 
(fig. 7, upper left figures). It should be 
pointed out that the positive denervation 
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sharp wave is in actuality the electromy- 
ographer’s best friend. This is true be- 
cause they are so readily provoked and 
discovered. This alerts the examiner to 
the presence of possible denervation and 
then he can easily find the fibrillation 
of denervation voltages. These can al- 
ways be found if positive denervation 
sharp waves are present. There are two 
types of fibrillation voltages; one is me- 
chanically induced by the insertion of 
the needle electrode; the other is spon- 
taneous induced fibrillation which will 
occur without irritation by the needle. 
The fibrillation voltages are usually from 
10 to 300 microvolts with a duration of 
one to two milliseconds and frequency 
of 3 to 30 per second. They are abso- 
lutely irregular in rhythm. 


The auditory component is the most 
characteristic of all, sounding as if rain 


Fig. 6 — Position for examination of upper thoracic and cervical paraspinous muscles. 


He 
— 
= 
; Fig. 5 — Position for examination of lumbosacral and lower thoracic paraspinal muscles. 
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drops were falling on a tin roof, a few 
at a time. The positive denervation sharp 
wave has a great variability in voltage. 
Its duration may be up to 100 millisec- 
onds. It is diphasic with a frequency of 
two to 100 per second, its sound being 
that of a dull, loud thumping noise. 


Criteria for Muscle 
Degeneration and Regeneration 
(Fig. 7, Upper Right Figures) 


The demonstration of myotonic volt- 
ages and dystrophic activity by electro- 
myography signifies that there is present 
in the muscles a process of degeneration 
or regeneration of muscle tissue. Myo- 
tonic voltages are generally of very high 
frequency, rapid duration, and have a 
distinct sound which can be likened to 
that of a diving airplane. These myo- 
tonic voltages are easily precipitated by 
needle insertion. 

Dystrophic voltages occur in primary 
muscle disorders because there is a loss 
in the number of muscle fibers per motor 


DENERVATION 
FIBRILLATION 
VOLTAGE 


POSITIVE 
DENERVATION - 
SHARP WAVE 


DENERVATION CRITERIA 
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unit. If a sufficient number of these mus- 
cle fibers have been replaced by fibrous 
connective tissue, then upon voluntary 
contraction, there is seen electromyo- 
graphically “fibrillation-like potentials.” 
It is termed fibrillation-like because the 
voltages appear similar to fibrillation 
voltages, but these occur on voluntary 
contractions only and are regular in 
rhythm (fibrillation voltages are invol- 
untary and irregular). 


Some of the other voltages observed 
in electromyography, such as the normal 
motor unit, polyphasic motor unit, nas- 
cent motor unit, giant motor unit, and 
negative nerve fibers are also illustrated 
(fig. 7, lower half). These are well de- 
scribed in the medical literature. 


A great variation in size of normal 
motor units can be demonstrated within 
the same muscle, or different muscles in 
normal individuals. This fact makes in- 
terpretation of the size of normal motor 
units for clinical application unsatisfac- 
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ACTIVITY 


MUSCLE DEGENERATION 


NORMAL INNERVATED] | 
MUSCLE AT REST 


Fig. 7 — Electromyographic voltage. 
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tory as an endpoint could never be 
established. 

The measurement of the amplitude 
and duration of the various voltages can 
very readily be dispensed with because 
these findings are of no practical clinical 
importance. These merely make the ex- 
amination more time-consuming, labor- 
ious, and confusing. Therefore, there is 
no reason at this time to place any clin- 
ical significance on various sizes of motor 
units in the same muscles, or in different 
muscle groups. Most involuntary motor 
units observed during electromyography 
are found in patients who have pure up- 
per motor neuron pathology and no 
lower motor neuron involvement. 

Fasciculation voltages are of no clin- 
ical significance unless accompanied by 
the criteria for denervation. 

Artifacts occur rather frequently dur- 
ing electromyographic examination. It is 
suggested that all these artifacts be dis- 
regarded for practical and diagnostic 
-purposes in clinical electromyography. 
These should be studied further by 
research investigators. The electromy- 


ographer should only use and apply the 
presently known and proven criteria for 
clinical interpretation and diagnosis. 


Prognosis of Denervation Lesions 


In cases of peripheral nerve injuries, 
it is possible electromyographically to de- 
termine if regeneration is taking place. 
It should be very obvious that even in 
the best hands this can only be deter- 
mined by frequent serial examinations. 

There has been much discussion con- 
cerning the polyphasic and nascent motor 
units as aids in determining if regenera- 
tion is taking place. Experience has 
shown that regeneration can be suspected 
on the initial examination if there is a 
preponderance of positive denervation 
sharp waves and a minimum of fibrilla- 
tion voltages found. When the regenera- 
tion of a peripheral nerve is followed 
serially by electromyography from onset 
to complete regeneration, the number of 
fibrillation voltages decrease steadily in 
proportion to the number of positive de- 
nervation sharp waves. This is also true 
in a peripheral nerve which at onset has 
no voluntary components. This change in 
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ratio, increase of positive denervation 
sharp waves, and decrease in number of 
fibrillations of denervation occur in ad- 
vance of the appearance of any volun- 
tary components. This then is the first 
sign that the nerve is regenerating. Fol- 
lowing this an occasional nascent motor 
unit may be observed and then an oc- 
casional sustained polyphasic motor unit. 

Later on in the course of regeneration 
there continues to be a decrease in the 
fibrillation voltages and increase in the 
positive denervation sharp waves and 
continued increase in the number of vol- 
untary motor units; usually polyphasic 
early and then a mixture of polyphasic 
and normal motor units until there is 
complete return with no criteria of de- 
nervation remaining. 


Interpretation of the 
Electromyogram 


It has already been pointed out that 
only the electromyographer at the time 
of the examination can make a valid 
reading, as he is the only individual who 
knows if the patient is properly relaxed. 
Several individual voluntary motor units 
in each area should be examined. The 
fibrillation voltages and positive sharp 
waves should only be accepted as being 
present when they occur in the presence 
of an absolute flat, normal base line (fig. 
7, I in lower left). Also, upon immediate 
movement of needle there are insertion 
potentials which should not be considered 
as pathologic. No readings of fibrillation 
or positive denervation sharp wave ac- 
tivity should be made while the fingers 
are still touching the recording needle: 
there should be a pause of a two count 
after the fingers are off the needle before 
one attempts to determine if fibrillation 
voltages or positive denervation sharp 
waves are present. This added caution 
eliminates many misleading insertion po- 
tentials. It should be noted that the hu- 
man ear is far less subject to error of 
interpretation than the human eye in 
electromyography. It is highly recom- 
mended that if there is any doubt, make 
your final interpretation on the basis of 
the sound component and not by the vis- 
ual one. If the examiner feels that for 
any reason the fibrillation potentials are 


present in a partial lesion but not being 
brought out, the best method for pro- 
ducing fibrillation of denervation voltages 
is exercise of the involved muscle or group 
of muscles in that area. This certainly 
has a far greater stimulating effect on the 
fibrillation of denervated muscle fibers 
than electrical stimulation, heat or pro- 
stigmine injections. 

Myotonic discharges have always been 
associated with primary muscle disorders 
and is one of the criteria necessary to 
establish muscle regeneration or degen- 
eration. From time to time, “myotonic- 
like’? discharges are seen in cases of 
clear-cut peripheral nerve injuries. In 
addition, there are ample findings of de- 
nervation present (fibrillation potentials 
and positive denervation sharp waves). 
However, these muscles appear to be 
abnormally hyperirritable and because of 
this there occur bursts of positive dener- 
vation sharp waves which sound like my- 
otonic discharges but do not look exactly 
like typical myotonic potentials. The pos- 
itive denervation sharp wave in the neg- 
ative phase (fig. 7, upper left) appears 
concave and looks like an inverted “T” 
wave on the electrocardiogram. The my- 
otonic voltage in negative phase (fig. 7, 
upper right) appears coved and looks 
like a coved “T” wave on the electro- 
cardiogram. The appearance of these 
“myotonic-like” voltages then should not 
interfere with the conclusion that the 
primary and only pathology is one of 
denervation. 

In examining for dystrophic activity, 
it is best to utilize the most atrophic 
muscles and those muscles which can be 
contracted individually without contract- 
ing a large number of surrounding mus- 
cles. This then allows one to find more 
easily these depleted motor units. Many 
times it is impossible to demonstrate 
dystrophic activity because any minimal 
muscle contraction will precipitate myo- 
tonic discharges which then mask all 
other findings. 

It should be repeated again that if 
partial denervation exists, the positive 
denervation sharp waves and fibrillation 
of denervation voltages are always pres- 
ent and therefore they can very easily 
and readily be demonstrated. It does not 
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involve a great deal of time, a large num- 
ber of areas, or a large number of needle 
punctures to find them. Without further 
explanation if it takes 10, 15, or 20 min- 
utes for the examiner to find what he 
thinks are a few denervation potentials, 
then they probably are not present. 


Electromyographic Report 


The electromyographic reports should 
reflect a purely objective examination on 
the part of the electromyographer. It is 
essential that this report be kept brief 
and simple but complete enough not to 
be misleading. Electromyographic reports 
can be divided into two distinct types; 
one, the permanent record which con- 
sists of camera photographs and tape 
recordings. This type of report is not nec- 
essary in clinical electromyography, and 
this conclusion is based on the fact that 
it is a dynamic examination and the 
findings are only valid and interpretable 
to the electromyographer when he is do- 
ing the examination. As a matter of fact, 
fibrillation voltages are generally similar 
and do not vary from muscle to muscle 
or person to person. Therefore, a photo- 
graph or recording of a fibrillation volt- 
age from one individual or muscle is 
identical to that from any other individ- 
ual or muscle. These same facts also 
apply to positive denervation sharp 
waves. On this basis these permanent 
recordings and pictures are not needed 
for hospital or office records and do not 
belong in a court of law to take the place 
of the written report of the electromyog- 
rapher or his expert testimony from the 
written report. 

The prime use of these permanent 
records is for teaching and research. 

The second report is the written re- 
port. This report should include the 
muscles examined with their peripheral 
nerve and root innervation. There should 
be a report of pathology found in each 
muscle examined. If there is evidence of 
denervation present, the level of the les- 
ion should be indicated. There should 
be a statement as to whether the lesion 
is partial or complete. The degree of 
severity should also be noted. This can 
easily be evaluated on the ratio of fibril- 
lation voltages to positive denervation 
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sharp waves present and also the number 
of voluntary components found. When 
indicated, a statement should be made 
as to the prognosis and recommendation 
as to necessity for serial examination. 
Recommendations can be made for addi- 
tional examinations of type available in 
a physical medicine and rehabilitation 
department (electrical testing, manual 
muscle test, sweat test, etc.). The ex- 
aminer may feel free to make a statement 
regarding the possible clinical entities 
which would be compatible with these 
findings. The diagnostic impression must 
be clear, and concise, so it can be easily 
understood by the referring physician. 

Example: Diagnostic Impression: Ab- 
normal Electromyogram, evidence of 
lower motor neuron involvement, at root 
level L-5, left, partial, mild. 
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Summary and Conclusions 


A routine for the standardization of 
the electromyographic examination has 
been presented. A uniformity of the clin- 
ical electromyographic examination will 
in the near future firmly establish elec- 
tromyography in its proper, highly im- 
portant place in clinical medicine. It 
must be remembered that electromyo- 
graphy is not the ultimate in electrodiag- 
nosis, but a standard routine should also 
include conduction velocity and quantita- 
tive excitability studies. Standardization 
of technic and procedure will hasten 
progress in our understanding of neuro- 
muscular function and disorders through 


future valid correlative clinical research. 
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As Determined by Measurement of 


Carbon Dioxide Production 
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@ Several investigators, most orem Ford and Heller- 
stein (J. Appl. Physiol. 14:891, 1959), have examined 
the relationship between pulmonary ventilation and 
oxygen consumption in normal human subjects, with 
a view to using ventilation alone as an adequate 
index of energy expenditure. As shown by 
Margaria, Taglietti, and Agostoni (J. Appl. Physiol. 
11:235, 1957), the relationship between ventilation and 
carbon dioxide production may be even more useful, 
since it provides information regarding the respiratory 
dead space and the alveolar carbon dioxide tension as 
well as energy expenditure. The present report describes 
such studies on subjects with motor impairment. It is 
shown that ambulatory hemiplegic patients are charac- 
terized by a very smal! dead space, low alveolar carbon 
dioxide, and elevated ventilation for a given energy 
expenditure, compared with normal subjects. The res- 
piratory status of certain other selected patients is also 
analyzed with the same method. 

A number of investigators have noted 
the approximately linear relationship be- 
tween pulmonary ventilation and oxygen 
consumption in normal human subjects, 
during moderate exercise, for oxygen 
consumptions up to about two liters per 
minute. Study of this relationship sug- 
gests the possibility of using pulmonary 
ventilation alone as an index of metabolic 
requirement, and equations relating these 
functions have been published. We shall 
describe in the first part of this paper 
some recent attempts to express quanti- 
tatively, in terms of ventilation, the 
metabolic rate during exercise and offer 
some additional data and equations 
based on our own and others’ work. 

The findings of Margaria and co- 
workers,! independently confirmed by us, 
indicate that it might be more profitable 
to relate ventilation to carbon dioxide 
production, rather than to oxygen con- 
sumption, for better predictability of 
energy expenditure. Also, studies of 
ventilation as related to carbon dioxide 
production yield such important informa- 
tion as values for pulmonary dead space 
and alveolar carbon dioxide tension. 
Consideration of ventilation-carbon di- 
oxide curves will constitute the second 
part of this paper. 
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Relationship Between Ventilation 
and Metabolic Rate 


For conditions of moderate exercise, 
corresponding to oxygen consumption of 
up to two to two and one-half liters 
per minute, the relationship between 
pulmonary ventilation and oxygen con- 
sumption may be approximately repre- 
sented by an equation of the form: 


aVoz + b 
where V is pulmonary ventilation in 


liters per minute, Voz is oxygen con- 
sumption in liters per minute, and a and 
b are constants. Since, for stabilized 
conditions, the oxygen consumption is 
directly proportional to the metabolic 
rate, the above equation may be trans- 
posed and written: 


E=a’V — 
where E is energy expenditure in kilo- 


calories per minute, V is the ventilation 
in liters per minute, measured at body 
temperature, pressure, saturated condi- 
tions, and a’ and b’ are constants. 

The quantities b and b’ are measures 
of pulmonary dead space plus dead 
space in the external measuring appara- 
tus. They are therefore subject to un- 
predictable variation unless correction is 
made for the external dead space. The 
values a and a’ are the slopes of the 
corresponding straight lines and repre- 
sent a fairly constant relationship, which 
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various investigators have examined (see 
table 1). 


Table 1: Mean Values of a’ as Determined in 
Various Studies (Male Subjects, Aged 17-66 Years) 
No. of Mean Value 

a 


Study Subjects of 
Margaria (1938)? ............. 4 0.20 
Silverman et al. (1951)5 ...... 11 0.216* 
Durnin and Edwards (1955) .. 34 0.235 
Sartorelli (1956)5 ............. 10 0.204 

14 0.209 
Ford and Hellerstein (1959)* .. 52 0.173 
Present study (1960) ......... 10 0.226 


*Calculated by us. 


The relatively low value of a’ obtained 
by Ford and Hellerstein’ was for indus- 
trial workers and was at predominantly 
lower values of oxygen consumption. 
The relatively high value obtained by 
Durnin and Edwards* was for subjects 
in a field study and was at predominantly 
higher values of oxygen consumption. 

The weighted mean of the values 
of a’ in the table is 0.203. The 
ventilation-energy equation may there- 
fore be written: 


E = 0.203V — b’ 


As will be evident below, the average 
value for pulmonary dead space may 
be derived from the ventilation-carbon 
dioxide relationship. For 10 normal 
subjects, we have found the average 
value of b’ to be 0.460 + 3.29Vpx, 
where Vpx is the external dead space in 
liters. 


The standard error of E, where it can 
be determined, is not far from 0.5 
kcal. /min. 

With use of the equation 


E = 0.203V — 0.460 — 3.29Vpx 


for predicting the metabolic rate of 10 
subjects walking in the laboratory (sub- 
jects were not used in the previous 
evaluation of the various coefficients) , 
an average error of 21 per cent resulted, 
the true value always being underesti- 
mated. The main errors occur at condi- 
tions of rest or low levels of activity. 
However, an error of 25 per cent may 
occur even at moderate levels of activity. 

Using the value 0.226 for a’, as found 
by us, predictability during walking in 
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the laboratory is much better, the aver- 
age error being 11 per cent. Here, 
again, the largest errors occur at condi- 
tions of rest or very low levels of 
activity. 

We are of the opinion that the value 
of a’ may prove to depend on the nature 
of the exercise under consideration. The 


ratio E/V is a kind of measure of 
pulmonary “efficiency,” and seems to run 
lower for industrial conditions than for 
those in the laboratory. 


Relationship Between Ventilation 
and Carbon Dioxide Production 


It has been shown by Margaria et al.! 
and independently established by us that, 
on well-known physiologic grounds, there 
should be a linear relationship between 
the tidal volume and the carbon dioxide 
production per breath, as follows: 


Vt = mVcos. + Vv + Vox 


where VT is the tidal volume, Vcoy. is 
the carbon dioxide production per breath, 
Vp is the pulmonary dead space, Vpx is 
the external dead space, and m is a 
constant. Vp + Vpx is the intercept on 
the Vr axis. It will be noted that de- 
termination of Vr and Veco» requires 
measurement of the respiratory rate, but 
this ordinarily does not present a serious 
problem. 

The significance of the slope m is that 
it is a measure of the alveolar carbon 
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dioxide tension. The ratio 


yields the value of the carbon dioxide 
tension in dry alveolar air at standard 
pressure and body temperature. This 
value tends to be relatively constant under 
conditions of rest and moderate stabil- 
ized activity, the commonly accepted 
figure being 37 mm. Hg. The expected 
value of m is therefore 
or 19.3. 

In their subjects, Margaria et al.' found 
values of m = 19.23 and 18.99. We have 
calculated from the data of Silverman 
et al.* the average value of m for their 
11 young male subjects riding a bicycle 
ergometer; this value is 19.3. We have 


determined the value of m in 10 normal 
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male subjects (aged 17-54) walking in 
the laboratory, the average value being 
18.6, with a standard deviation of only 
0.37. We may conclude, therefore, that 
the value 19 for m may be taken as a 
nearly constant index of normal rela- 
tionship between tidal volume and carbon 
dioxide production per breath and, there- 
fore, between tidal volume and metabolic 
rate under conditions of rest or moderate 
exercise. 

The value of Vr also includes the 
quantities Vp and Vpx. We have found 
in our 10 subjects a value of Vp = 0.169 
liter, with a standard deviation of 0.045. 
This value is in excellent agreement with 
those found by Margaria et al.’ and is in 
the range commonly accepted as normal. 

We have examined the respiratory and 
metabolic status of six male hemiplegic 
patients (aged 54-71), all with a history 
of cardiovascular disease, and 12 male 
lower extremity amputees (aged 49-73), 
many of whom have a history of cardio- 
vascular disease. The patients walked at 
various rates on a measured track in the 
laboratory. 

The hemiplegic patients had the fol- 
lowing characteristics: a high value of 
m, averaging 22.93, a low value of Vp, 
averaging 104 ml., a relatively small tidal 
volume compared with that of normal 
subjects, and a relatively high respiratory 
rate. The physiologic picture emerges 
of impaired respiratory efficiency, with 
rapid shallow breathing and abnormally 
high ventilation for a given metabolic 
demand. The value of the alveolar 
carbon dioxide tension, calculated from 


the ratio is only 31 mm. Hg. 
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22.93 
In the light of our present knowledge it 
is not easy to interpret the meaning of 
the low alveolar carbon dioxide tension 
coupled with a small dead space, but 
we incline to regard it as indicating 
hyperventilation associated with turbu- 
lent air movement within the pulmonary 
passages. 

The differences noted between hemi- 
plegic patients and normal subjects might 
possibly be due to the large average 
_ difference in age, as well as the motor 
impairment in the former group. In this 
respect, the amputee subjects constitute a 


control group as far as age is concerned. 
Here, the average value of m, 25.64, is 
significantly different from that of both 
normal and hemiplegic subjects. The 
value for dead space is not significantly 
different from that in either of the other 
groups, and the tidal volumes and res- 
piratory rates, for a given metabolic 
demand, tend to fall between those for 
normal and hemiplegic subjects. 

To summarize, it may be said that 
measurement of pulmonary ventilation, 
respiratory rate, and carbon dioxide 
production provides information regard- 
ing the respiratory and metabolic status 
not so easily obtained from oxygen data. 
The relationship between tidal volume 
and carbon dioxide production per breath 
in the normal subject is less variable than 
that between ventilation and oxygen con- 
sumption, as would be expected from the 
close physiologic association of alveolar 
carbon dioxide tension and ventilation. 
The equation 

Vt = 19Vcoz + 0.169 + Vox 
or, by transposition, 

Veco, = 


0.0526Vr — 0.0089 — 0.0526Vpx 


provides a means of estimating carbon 
dioxide production from measurements of 
ventilation and respiratory rate. The 
value of Vcoz thus obtained may be used 
as an index of energy expenditure. 
Weir® has shown that energy expendi- 
ture in kilocalories (E) is related to CO. 
production in liters (Vco2) by: 


3.9Vcoe 
R 

where R is the respiratory quotient. 
The average value of R in our normal 

subjects was 0.82, whence 

3.9Vco2 
0.82 

Substituting: 

E=59 
(0.0526Vr — 0.0089 — 0.0526Vbx) 
= 0.310Vr — 0.0525 — 0.310Vpx 


Energy expenditure in kcal./min. (E) 
then will be: 
E=f 
(0.310Vr — 0.0525 — 0.310Vpx) 


| + 1.1Vco2 


+ 1.1Vcos = 5.9Vcos 


7 
> 
7 
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where f is the respiratory rate. Vr is 
measured at standard conditions. 

This equation aims to predict energy 
expenditure solely from measurements of 
pulmonary ventilation and _ respiratory 
rate. In a series of 17 normal male sub- 
jects, the equation has proved to be 
satisfactory for moderate degrees of 
exercise. 

Predictability is within an average 
error of five per cent for oxygen con- 
sumptions in the range of 500 to 1,000 
cc./min. 

A mathematical treatment similar to 
that above may be used for handi- 
capped subjects, provided suitable values 
of m, Vp, Vpx and R are used. 

Needless to say, such a relationship 
should be thoroughly tested, as in the 
recent study of Ford and Hellerstein’ on 
metabolic rates of industrial workers, 
before being accepted as superior to 
ventilation-oxygen equations. 


Summary 


1. Various investigators have studied 
the mathematical relationship between 
pulmonary ventilation and oxygen con- 
sumption, but some errors of prediction 
are involved in their use. 

2. Ventilation-carbon dioxide rela- 
tionships may provide better predictabil- 
ity, and such relationships give additional 
information regarding respiratory status, 
including alveolar carbon dioxide tension 
and pulmonary dead space. 

3. An equation, given above, relates 
tidal volume to carbon dioxide produc- 


Information relative to securing reprints of this study may be had 
by checking the Reader Service column on page iv of this issue. 
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tion per breath in normal subjects and 
should be tested as an estimate of meta- 
bolic requirement. 

4. Values for pulmonary dead space 
and alveolar carbon dioxide tension, 
determined in hemiplegic patients by 
use of this equation, are relatively low 
compared with those of normal subjects. 
Geriatric amputees, many of whom had 
a history of cardiovascular disease, were 
found to have a lower value for alveolar 
carbon dioxide than either the normal 
subjects or the hemiplegics. Their dead 
space was within normal limits. 
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Electromyographic Evaluation of 
“Cross Exercise’ Effect 
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@ Early observations by Scripture (1894) and Davis 
(1898) have given support to the theory of transfer 
effects of contralateral exercise, leading to the creation 
of the term “‘cross exercise."’ Subsequent investigations 
of Wissler and Richardson (1900), Slater-Hammel, Helle- 
brandt, Parish, Houtz, Walters and Partridge were done 
with the purpose of confirming the theory of cross 
exercise. An increase in strength in contralateral non- 
exercised muscles was found by these investigators 
when the biceps was exercised against increasing loads. 
Recent electromyographic studies by Gregg, et al, were 
presented as further evidence of the cross-effect. Some 
doubt about the validity of this concept has been 
expressed by Mueller. Rose, et al, demonstrated muscle 
atrophy in a lower limb immobilized by a cast in spite 
of exercises given to the contralateral lower extremity. 
A complete denial of cross exercise effects was ex- 
pressed by Kruse and Mathews on the basis of careful 
clinical experiments. It was our aim to check the 
effect of exercise on distant muscles in the body by 
means of multi-channel electromyogram, using skin 
electrodes. The right biceps and the right quadriceps 
were exercised: (a) without resistance; (b) with in- 
creasing loads; and (c) isometrically. The EMG po- 
tentials in actively exercised muscles and in distant 
nonexercised muscles of the upper and lower extremi- 
ties were recorded. The presence and nature of the 
potentials is discussed in relation to exercise value. 


The effect of exercise upon distant un- 
exercised muscles has been studied by 
many investigators. The earliest report 
is that of Scripture,’ published in 1894, 
who studied these effects experimentally. 
He coined the term “cross education” for 
the effects produced upon distant mus- 
cles. Investigations by Davis? in 1898 
gave support to the theory that transfer 
effects on unexercised muscles were due 
to “cross exercise.” In 1900 Wissler and 
Richardson* demonstrated an increase in 
strength in contralateral unexercised 
muscles which they attributed to a diffu- 
sion of motor impulses to the unpracticed 
muscles. Walshe* in 1923 reported his 
studies on associated contralateral move- 
ments in spastic hemiplegics and came 
to the conclusion that these were, in ef- 
fect, tonic postural reflexes evoked by 
powerful voluntary contraction on the 
contralateral side, requiring widespread 
synergic fixation. In 1947 Hellebrandt, 
Parrish and Houtz® questioned Scrip- 
ture’s original designation of the cross 
education® effect which presupposed that 
the unpracticed limb was unexercised. 
Using heavy unilateral resistance exer- 
cises, she and her co-workers were able 
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to demonstrate an increase of strength 
in symmetric unexercised contralateral 
muscles. In their opinion the cross exer- 
cise effect was found to depend primar- 
ily upon the severity of the exercise 
rather than on the duration. Davis‘ stud- 
ied the pattern of electrical activity in 
distant non-exercised muscles and con- 
cluded that the degree of activity varied 
with the severity of the exercise admin- 
istered. He, furthermore, demonstrated 
presence of electrical activity not only in 
the contralateral limb, but in all three 
non-exercised limbs. In 1950, Slater- 
Hammel* showed that exercise of one 
upper extremity produced definite and 
positive improvement of strength in the 
contralateral non-exercised upper ex- 
tremity. Walters® emphasized the clinical 
importance of cross education in im- 
mobilized non-functioning but normally 
innervated muscles. She concluded that 
the greatest effects were achieved by ex- 
ercise with overload, and further stated 
that this type of exercise was equal in 
effect to direct exercise without resist- 
ance. Mueller’? was unable to produce 
increase in strength in contralateral un- 
exercised muscles when isometric exer- 
cises were used. He attributed the posi- 
tive findings of Hellebrandt and others 
to the fact that in dynamic exercises, 
such as they used, there is an increase 
in cardiorespiratory function which af- 
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fects the entire body including the non- 
exercised muscle. He also believed that 
frequent testing of the unexercised mus- 
cle would in itself act as a sufficient 
stimulus to produce an increase in 
strength. Based on his studies with iso- 
metric exercise he concluded that a con- 
traction equal to 20 per cent of maximal 
strength was required to prevent atrophy 
of disuse. While exercise using 35 per 
cent of maximum strength resulted in an 
increase in muscle strength, daily exercise 
using two-thirds of maximum strength 
was found to be the optimal method of 
producing increase in muscle strength. 
Exercise of only six seconds’ duration, 
given once a week, and using maximum 
strength, produced a gain in strength, 
although at a slower rate than did ex- 
ercise performed on a daily basis. Rose" 
found a cross exercise effect in the con- 
tralateral non-exercised extremity when 
it was free to move. If the non-exercised 
extremity was immobilized in a cast, 
there was atrophy in spite of exercise 
performed by the uninvolved limb. 
Kruse & Mathews! using normal college 
students as subjects, found no increase 
in strength in the contralateral unexer- 
cised limbs. Recently Wellock'* reported 
bilateral increase in muscle strength fol- 
lowing unilateral exercise. Gregg’ stud- 
ied electromyographic effects of exercise, 
using skin electrodes. His studies were 
limited to the biceps and triceps muscles. 
He found that overflow to the unexer- 
cised contralateral muscles did not occur 
during simple non-resistive exercises, or 
during isometric contraction of the biceps 
brachii. With resistance, overflow ap- 
peared first in the opposite triceps, and 
with increasing resistance activity in the 
contralateral biceps also appeared. 


Method 


In the present experiment, the eight 
channel Grass ink writing encephalo- 
graph (fig. 1) was used. Surface elec- 
trodes in form of eight millimeter silver 
discs were mounted in pairs one inch 
apart, on specially constructed plastic 
plates (fig. 2). These plates were at- 
tached to an adjustable rubber strap in 
such a manner that one pair of electrodes 
was placed over the motor point of the 
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agonist and one pair over the antagonist. 

Electrodes were applied to the biceps, 
triceps, quadriceps femoris, and ham- 
strings bilaterally, and were placed par- 
allel to the direction of the muscle fibers 
(fig. 3). The machine was standardized 
so that the exercised muscle registered 
excursions of one millimeter for every 
100 microvolts, while the potentials of 


Fig. 1—Eight channel Grass encephalograph machine 
and subject positioned for right biceps exercise. 


Fig. 2 — Specially constructed plastic plates with 
silver electrodes, mounted in pairs on adjustable 
rubber strap. 


Fig. 3 — Showing encephalograph junction box with 

eight paired wires and application of double elec- 

trode to agonist and antagonist muscles on all four 
extremities. 


non-exercised muscle were recorded at 
five millimeters per 100 microvolts. This 
differential in standardization was neces- 
sitated by the high potentials of the ex- 
ercised muscle. The paper moved at a 
speed of 15 millimeters per second. The 
subjects were relaxed in the supine posi- 
tion and no straps or other artificial 
means of fixation were used for stabili- 
zation of the body. 


The quadriceps exercise consisted of 
extending the knee from 90° flexion; all 
other extremities were supported in full 
extension. The biceps was exercised from 
full extension of the elbow to full flex- 
ion. Each subject was used only once to 
eliminate any possible effect of training. 
In the first series of six subjects, the right 
biceps was exercised against gravity alone 
and then with 10, 20 and 25 pounds 
of weight, followed by isometric contrac- 
tion. Each cycle of exercises consisted of 
three repetitions. Similar experiments 
were conducted on the lower extremity 
in which the quadriceps femoris was the 
exercising muscle — first against gravity 
alone, then with loads of 10, 20 and 30 
pounds, followed by an isometric con- 
traction with the knee flexed 90°. The 
weight limits of 25 pounds for the biceps 
and 30 pounds for the quadriceps fem- 
oris were found to be the maximum 
which could be lifted without gross com- 
pensating movements in other parts of 
the body (tables 1 and 2). All subjects 
were normal, healthy, young, adult, 
males. 


Results 


The electromyographic potentials ob- 
tained from the various muscle groups 
while exercising the right quadriceps 
muscle are illustrated in figure 4. Motor 
unit activity is present in all muscles to 
a varying degree, with the greatest activ- 
ity in the right quadriceps, this being the 
exercised muscle, and the least degree of 
activity in the right and left biceps. In 
order to obtain a true perspective of the 
total muscle activity in each of the 
muscles examined bar graphs were con- 
structed to represent the electrical ac- 
tivity in each muscle, expressed in micro- 
volts. Figure 5 represents the bar graph 
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obtained after calculating the electrical 
potentials in microvolts. 


From figure 5 it is apparent that by far 
the greatest activity was present in the 
exercised muscle. However, there was 
some degree of motor activity in all mus- 
cles tested. From this graph, it is appar- 
ent that in contrast to previous views, 
the contralateral muscle does not show 
the highest amplitude of all the non- 
exercised muscles and at no time did the 
electrical potentials in non-exercised mus- 
cles reach more than 20 per cent of the 
potentials in the exercised muscle. In 
figure 6 are represented the composite 


Fig. 4 — Electromyographic potentials obtained from 

muscles under examination with right quadriceps 

undergoing exercise. Calibration for exercised mus- 
cle is one-fifth of calibration of other muscles. 


Fides 


Fig. 5 — Bar graph representing electromyographic 
potentials of all muscles tested with right quadriceps 
exercised (in microvolts). 
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Fig. 6 — Bar graph representing average of six 
subjects whose right quadriceps was exercised (in 
microvolts). 
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Fig. 7 — Bar graph representing average of six 
subjects whose right biceps was exercised (in 


microvolts). 


values obtained by averaging the results 
of all six subjects whose right quadriceps 
muscle was exercised. Figure 7 represents 
the composite of motor unit potentials 
obtained in the six individuals whose 
right biceps was exercised. 


Discussion 


Before analyzing results obtained from 
our studies, certain fundamental con- 
cepts must be re-stated. Exercise by defi- 
nition is a volitional and purposeful co- 
ordinated muscle contraction to increase 
and maintain muscle strength and full 
range of motion. Petow and Siebert'® 
clearly established the fact that nothing 
but an increase of intensity of work 
above that previously demanded of a 
muscle is the stimulus for an increase of 
muscular strength. This same concept 
was expanded and brought to the atten- 
tion of the medical profession during 
and after World War II by De Lorme'™ 
in his work on progressive resistive ex- 
ercises. While it is true that an analysis 
of individual electromyographic poten- 
tials cannot be used to quantitate ac- 
curately muscle strength, and particularly 
an increase in muscle strength, however, 
the amplitude and frequency of potentials 
show some degree of correlation with 
muscular activity which can be dupli- 
cated and can be used for comparison 
with other muscle groups. 

With these facts in mind, analysis of the 
data obtained from these studies indi- 
cates: (1) the electromyographic activity 
is not limited to the contralateral muscle 
but is widespread throughout the body, 
involving muscles on the same side as 
well as contralateral to the exercised 
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muscle, in the upper as well as in the 
lower extremities; (2) the contralateral 
muscle does not show the greatest electro- 
myographic activity; (3) the electromyo- 
graphic potentials in the non-exercised 
muscles are greatest in those muscles 
which are used to stabilize the body 
while exercise is being performed; and 
(4) at no time are the electromyographic 
potentials in non-exercised muscles 
greater than 20 per cent of the ampli- 
tude of potentials in the exercised muscle. 


Mueller’s studies indicate that exercise 
with less than 35 per cent of maxi- 
mum strength will not increase muscle 
strength. Based on this concept, our 
studies show that the maximum muscle 
contractions found in the non-exercised 
muscles never reach this minimum value 
necessary to increase muscle strength. 
Recognizing the lack of absolute correla- 
tion between electromyographic poten- 
tials and muscle strength, the authors 
plan to repeat these studies using ten- 
siometer or strain gauge readings as cri- 
teria for muscle strength in the exercised 
and non-exercised muscles. 


Summary 


Electromyographic studies of muscles 
in the upper and lower extremities were 
performed to evaluate the effect of ex- 
ercise of one muscle upon non-exercised 
muscles. The subjects were normal 
healthy young men. The greatest electro- 
myographic activity was found in the 
exercised muscle. Electromyographic po- 
tentials of low amplitude and low fre- 
quency were found in all non-exercised 
muscles studied. These potentials were 
not limited to the contralateral muscle 
but were wide-spread throughout all four 
extremities. The electrical activity ap- 
peared to be greatest in those muscles 
required to stabilize the body while per- 
forming exercise. The amplitude and 
frequency of these potentials would in- 
dicate that they were of insufficient 
magnitude to constitute exercise effect. 
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A Comprehensive Evaluation 
of the County Hospital Patient 


James W. Rae, Jr., M.D. 
Edwin M. Smith, M.D. 


and 


Alma J. Murphy, Ph.D. 
Ann Arbor, Mich. 


@ The Department of Physical Medicine and Rehabilita- 
tion and the Division of Gerontology at the University of 
Michigan, with the cooperation of other interested groups 
within the University, are conducting a study of patients 
in selected county medical care facilities in Michigan. 
The purpose of the project is twofold: to determine the 
medical status, functional ability, psychosocial level and 
vocational potential of patients in such institutions, and 
to introduce a demonstration program through staff and 
community organization to help the patients reach their 
maximum level of physical, social and vocational in- 
dependence. The program is now underway in two 
county hospitals while patients in a third hospital 
without such a program are servi as a group for 
comparison. This article describes the method of the 
“multiple-discipline approach’ used to evaluate the 
rehabilitation cotenttel of the chronically ill patients in 
the Michigan county medical care facilities. A summary 
of the many medical entities found in the patients is 
presented as well as some of the remedial medical 
and physical restorative procedures recommended. 


County farms and infirmaries long 
have served as repositories for the indi- 
gent ill and incapacitated, the homeless, 
the mentally deficient and others unable 
to care for themselves. Traditionally 
these institutions provided inmates with 
food; shelter, and simple custodial and 
nursing care, often for the remainder of 
their lives. 

In recent years, however, the pressure 
of increasing numbers of chronically ill 
aged persons, together with the stimulus 
of state and federal aid, have brought 
about changes in the nature of county 
institutional programs. Infirmaries are 
being converted into medical care facil- 
ities, or hospitals, and custodial care is 
yielding to programs which emphasize 
medical and skilled nursing regimens. 
Although care has improved, only a few 
county hospitals offer modern chronic 
disease programs employing rehabilita- 
tion concepts.’:* The development of 
these programs frequently is hindered by 
lack of funds, community apathy, pes- 
simistic attitudes of staff and difficulty 
in securing specialized personnel. 

The availability of these programs in 
the county hospital, moreover, is often 
of importance to the entire community. 
In many areas, this facility is the only 
hospital — public or private — which of- 
fers long-term medical care for the 
chronically ill. In Michigan, shortages of 


chronic disease beds create demands for 
admission of private patients to county 
hospitals in addition to persons counties 
are legally required to serve.* 


University of Michigan 
Rehabilitation Project 


In Michigan as in other states, new 
county facilities are being constructed 
and existing structures enlarged and im- 
proved. To aid in the planning and 
development of programs for these new 
facilities, an interdisciplinary research 
team from The University of Michigan 
has undertaken a project to study care 
needs of patients in selected county hos- 
pitals, and to introduce demonstration re- 
habilitation programs based on the study 
findings. 


First Phase: Survey of 
Michigan County Hospitals 


The first phase of the project was a 
general exploratory survey of the state’s 
39 county hospitals. This survey was 
used to obtain an over-all picture of these 
institutions as well as to select several 
typical facilities for more intensive study. 
Some of the major findings are described 
below. 

A. Administration. The typical county 
hospital in Michigan contains 80 beds 
which are located in a renovated infir- 
mary building constructed before the 
turn of the century. The program is 
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administered by the county welfare de- 
_ partment, with financial contributions 
coming from both state and county gov- 
ernment. The cost of caring for a pa- 
tient in the average county facility in 
1957-58 was slightly over $200 per 
month.® 

B. Staff Services. Thirty of the 39 med- 
ical care facilities employ a full or part- 
time physician. The nine remaining in- 
stitutions purchase medical services on a 
call basis. All but two institutions have 
one or more registered nurses and each 
has, on the average, 20 nurse aides and 
orderlies. Only a handful, however, em- 
ploy a physical therapist, occupational 
therapist, social worker or nutritionist. 
None of the hospitals have vocational 
training or sheltered workshop programs. 

Nursing care primarily is of the main- 
tenance type, and simple medical treat- 
ment is carried out as required. Much of 
the staff's time is spent in providing per- 
sonal care for those patients who cannot 
care for themselves, and relatively little 
attention is given to functional training 
for disabled patients. However, nursing 
personnel generally do encourage proper 
bed positioning, daily ambulation and 
physical activity. 

C. Patient Population. The median 
age of the patients is 73 years and more 
than three-fourths are over 65 (tab. 1). 
The population contains slightly more 
men (55 per cent) than women. Only 
13 per cent of all patients have a living 
spouse. Almost 60 per cent have been 
hospitalized for at least one year, 29 per 
cent for three or more years, and 17 per 
cent for five or more years. The county 
hospital is clearly a long-stay institution 
and is often looked upon as a terminal 
institution by the general public, the pa- 
tients and by the staff itself. 

Patients customarily are admitted to 
the county hospital when they have be- 
come incapacitated to the point where 
they can no longer care for themselves. 
Persons without a spouse or other rela- 
tives in the community tend to be ad- 
mitted sooner than those with estab- 
lished social ties. Since private nursing 
homes often are unable to care for pa- 
tients with the more difficult nursing 
problems, such “problem cases” gravitate 
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Table 1: Selected D graphic Characteristics of 
Patients in County Medical Care Facilities in Michigan* 


Per Cent 


10 years 


Average length of stay: 3 years 


*Based on a 1957 survey of all nursing facilities in 
Michigan by the Bureau of Public Health Eco- 
nomics, School of Public Health, The University of 
Michigan. Data to be published in a forthcoming 
monograph by the Bureau. 


toward the county institution. County 
hospitals thus contain a mixture of pa- 
tients who require widely diversified types 
of care. 


Second Phase: Patient Evaluation 

The next phase of the project con- 
sisted of intensive medical, functional 
and psychosocial evaluations designed to 
provide a comprehensive picture of the 
patients and to serve as the basis for 
determining their specific care needs. 
Two typical hospitals, containing a total 
of 125 patients, participated in the eval- 
uations and in the subsequent develop- 
ment of indicated restorative programs. 
A third, similar hospital, which received 
no special programs, served as a control. 

Included in the evaluation of each 
patient was a medical history and 
physical examination by an internist, an 
examination by a neurologist and an 
evaluation of physical disability and per- 
formance of activities of daily living by 
a rehabilitation team. Laboratory tests 
used included a chest microfluorogram, 
an electrocardiogram, two-hour _post- 
prandial blood sugar determination, hem- 
atocrit, Kahn serologic reaction, urin- 


Age 
100 
Average age: 73 years 
Sex 
100 
Marital Status 
Widowed, divorced, separated ........... 55 
100 
Length of stay, in excess of: % 


alysis, audiogram and a full mouth x-ray. 
Psychosocial evaluations provided data 
on patients’ morale, self-image and social 
relationships. 


A. Preliminary Findings. Although 
data from the patient evaluations still 
are being processed, some preliminary 
observations can be reported. As would 
be expected, virtually all of the patients 
have been hospitalized because of a 
chronic disease. While the nature and 
severity of the conditions varies consid- 
erably, 74 of the 125 patients (59 per 
cent) have chronic disabilities which 
cause them to depend upon an attendant 
in carrying out one or more of the basic 
activities of daily living. The remainder 
of the group, although not physically de- 
pendent, require some degree of daily 
supervision and, in a few cases, special- 
ized nursing services. 

The causes of physical dependency of- 
ten are multiple but nine out of 10 pa- 
tients with functional impairment have 
disorders involving the nervous system 
(tab. 2). Cerebral arteriosclerosis, of 
course, predominates as the underlying 
pathologic process,’ and is manifested as 
a cerebral vascular accident in one-third, 
and as a chronic brain syndrome in more 
than half, of the dependent group. Other 
causes of invalidism include musculoskel- 
etal disorders (30 per cent), severe visual 
loss (12 per cent) and endocrine or meta- 
bolic disorders (8 per cent). Less than 
five per cent are incapacitated by cardiac 
disease, although heart disease produces 
mild to moderate limitation of activity 
in nearly one-fourth of the hospital popu- 
lation. Chronic disorders frequently were 
detected in other body systems but such 
diseases seldom make patients dependent 
upon an attendant for their personal 
care. 

Incontinence also impairs the ability 
of some patients to function in normal 
living situations. Forty-two per cent lack 
bladder control and 34 per cent lack 
bowel control at least part of the time. 
However, most of the incontinent pa- 
tients also have other difficulties which 
create physical dependency. 

Similarly, communication handicaps 
often interfere with function. A survey 
in one of the hospitals indicated that 13 


PATIENT EVALUATION — RAE, et al 55 


Table 2: Disorders Responsible for Physical Dependenc 
of 74 Patients in Two County Medical Care Facilities af 


Number of 
Disorder Patients* Per Cent 
68 92 
Chronic Brain syndrome ...... 42 
Parkinson’s disease ............ 3 
Primary Cord disease ......... 4 
6 
Musculoskeletal System .......... 22 30 
Deformity 
secondary to trauma ........ 7 
8 
Cardiovascular System .......... 3 4 
Endocrine and 
Metabolic Systems ............ 6 & 


*Some patients have multiple disorders. 


per cent of the patients have severe com- 
munication handicaps while 34 per cent 
are moderately handicapped; another 34 
per cent have a mild deficit. The handi- 
caps include speech impairment in 45 
per cent of the patients (compared with 
an incidence of two per cent in the gen- 
eral population) and measurable hearing 
defects in 51 per cent (in contrast to 
seven per cent among adults in general) .* 
Some of the consequences of pro- 
longed institutionalization, chronic dis- 
ease, idleness and impaired communica- 
tion were revealed by the psychosocial 
evaluations carried out in the two hos- 
pitals. The typical behavior pattern 
among patients is one of withdrawal, 
hostility and emotional instability. Re- 
sponsiveness to stimuli is limited and 
group cohesion is almost non-existent.® 


Possible metabolic sequelae of chronic 
invalidism and inactivity were investi- 
gated by measurement of carbohydrate 
utilization. On the basis of criteria es- 
tablished for healthy, active middle-aged 
persons, over a third of the patients have 
decreased glucose tolerance sufficient to 
indicate diabetes mellitus. The preva- 
lence of abnormal carbohydrate metabo- 
lism was shown to have a direct relation- 
ship with age and an inverse relationship 
with the level of physical activity. How- 
ever, since the amount of activity gener- 
ally decreases with age, it is difficult 
to ascertain the relative influence of 
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each of these factors on carbohydrate 
tolerance.'° 

A high rate of dental disease also is 
characteristic of the county hospital pop- 
ulation. More than two-thirds of the pa- 
tients at one of the study hospitals were 
found to be completely edentulous, and 
only one-quarter of these have satisfactory 
dentures. Three-quarters of the remain- 
ing patients have carious teeth and prac- 
tically all exhibit some degree of perio- 
dontal disease.™ 

B. Care Needs Identified. After com- 
pleting the evaluations, the medical 
team determined the care needs of each 
patient, based on the survey findings. It 
was found that patients’ needs could be 
met for the most part, by three basic 
programs: (1) active treatment, (2) su- 
pervisory care and (3) maintenance 
nursing (tab. 

Approximately one-third of the pa- 
tients was expected to benefit from an 
active treatment program emphasizing 
medical, functional and physical restora- 
tive services. As table 4 indicates, 64 per 
cent of those assigned to this program 
primarily are in need of physical reha- 
bilitation, while 16 per cent require long- 
term medical treatment. The remaining 
20 per cent need a combination of both 
types of therapy. Although many of these 
patients would continue to need some 
degree of nursing care after rehabilita- 
tion, others might be discharged to a 
non-nursing setting. 

Another third of the patients needs 
only supervisory care. Their medical 
problems are not sufficiently serious to 
require hospitalization or nursing care. 
They do, however, need room, board and 
at least some supervision and assistance 
in managing their affairs. Most of all, 
these patients need a normal, home-like 
environment, away from sickness and 
hopeless invalidism. The majority are in- 
stitutionalized because of mild senility or 
an accumulation of the “infirmities of 
age.” They are housed in the county 
hospital primarily because there is no 
other, more suitable arrangement for 
them in the community. 

The remaining 30 per cent of the pop- 
ulation needs permanent maintenance 
nursing care; these patients probably will 
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Table 3: Type of Care Needed by 125 Patients 
in Two County Medical Care Facilities 


Number of 
Patients Per Cent 


Program 


Treatment in other 
types of hospitals 


Total 


Table 4: Treatment Needs of Patients 
Assigned to Active Treatment Program 


Per Cent 
of Active 
Treatment 
Group 


Number 
Treatment of 
Needs Patients 


Per Cent 
of All 
Patients 


Physical restorative 
services 
Medical treatment .... 


Physical restorative 
services and 
medical treatment .. 


Total 


require such care for the balance of their 
lives. Due in large part to advanced se- 
nility, patients in this category could not 
be expected to improve significantly with 
active treatment. However they should 
still benefit from a nursing program 
based upon “maintenance rehabilita- 
tion,” that is, a program designed to pre- 
serve existing levels of functioning as 
long as possible.* 

Patients in all three categories can be 
expected to benefit from stimulating ac- 
tivities. Participation in such activities 
should result in better personal adjust- 
ment and stronger and more satisfying 
social relationships within the patient 
population.°® 


Third Phase: Programming 


Demonstration programs designed to 
meet patient needs have been intro- 
duced into the study hospitals. For the 
active treatment group, physical and 
functional restorative services are offered 
to complement existing medical care. A 
broad activity program — including a 
sheltered workshop, crafts, recreation and 
“friendly visiting” —is available to all 
patients. Discharge arrangements are 
made for those able to live in non-nurs- 
ing settings. Advisory committees and 


Active Tremtment 36 = 
Maintenance nursing ............ 38 30 
Supervisory 88 30 
7 16 6 
9 20 7 


PATIENT EVALUATION 


volunteer workers have provided valua- 
ble community support for the project. 


At the conclusion of the demonstration 
period, patients will again be evaluated 
to determine the extent of improvement 
in functional and psychosocial status, as 
compared with improvement of those in 
the control hospital who received no 
restorative services.4* The project team 
also will study the impact of the new 
programs upon the hospital and the 
community. 


Summary 


The county hospitals surveyed in this 
project house many physically disabled 
and socially crippled people. Yet careful 
evaluation reveals the fact that a size- 
able number are potentially restorable 
to higher levels of health and physical 
functioning — some to the point of dis- 
charge into the community. Another 
bloc of patients needs supervisory, rather 
than nursing, care. Such persons could 
live outside of a hospital or nursing fa- 
cility if suitable accommodations were 
available. To meet the variety of needs 
of county hospital patients requires care- 
ful evaluation of incoming patients; ade- 
quate medical and functional restorative 
services; a broad program of activities 
for patients and an effective, community- 
supported discharge program. 
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Rehabilitation of the Rheumatoid Hand 
by Surgical Means 
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and 
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@ in the past 10 years surgeons interested in the hand 
have demonstrated that some disabling conditions and 
deformities of the hand due to rheumatoid arthritis may 
be treated effectively by surgical means. In certain of 
these conditions surgical treatment appears to offer real 
advantages over the traditional, more conservative, 
methods. This paper points out some of the indications 
for operation and the results to be expected. The 
authors emphasize that the operative approach is not 
used to improve the appearance of the hand but to 
improve function and to eliminate or reduce pain. Most 
of these operations can be done with use of local 
anesthesia. The convalescence from primary surgical 
procedures, particularly the arthroplasties of the meta- 
carpophalangeal joints, may require several months, 
with gradual improvement in function over the entire 
per hy of convalescence. Once a good result has been 
obtained, the improvement seems to be maintained, 
providing there is no serious flareup of the arthritis 
after the operation. Some of these operations have been 
done as long as four and five years ago. At present the 
place of surgical methods in the general scheme of 
treatment of rheumatoid arthritis is not formally estab- 
lished. It seems important, therefore, for physicians to 
be aware of the possibility of improving by surgical 
means the function of hands crippled by rheumatoid 
arthritis. 

In the past 10 years surgeons interested 
in the hand have demonstrated that 
some disabling conditions and deformi- 
ties of the hand due to rheumatoid 
arthritis may be treated effectively by 
surgical means. In certain of these 
conditions surgical treatment appears to 
offer real advantages over the traditional, 
more conservative, methods. We antici- 
pate that within the next five years the 
proper role of surgical methods in treat- 
ing the hand affected by rheumatoid 
arthritis will have been established. 

Up to the present, surgical treatment 
has been reserved for those cases in 
which medical measures and physical 
therapy (including splinting, heat, 
massage, active exercises, and gentle 
stretching of stiffened joints) have been 
ineffective in preventing deformity and 
loss of function of the hand and of the 
upper extremity in general. 

Operative measures clearly are indi- 
cated for the patient who can no longer 
button a coat, write a letter, feed himself, 
or do other fine work with his hands. 
Furthermore, painful conditions caused 
by tenosynovitis or progressive destruction 
of the joints may be relieved by surgical 
treatment. 


Our task is to determine in what 
instances surgical measures will be more 
effective than conservative measures in 
restoring function and to evaluate the 
results of surgery. For this purpose it 
would be well to study the rheumatoid 
process as it involves each of the struc- 
tures of the hand!:* to see when surgical 
measures best apply.*** The primary 
purpose of surgery of the hand is to” 
restore function, and the secondary con- 
sideration is the elimination of pain. 
Surgical procedures for improving the 
appearance of the hand are seldom 
successful and are not recommended. 


Tenosynovitis 


One of the early manifestations of 
rheumatoid arthritis of the hand may be 
tenosynovitis, which may involve any of 
the tendon sheaths at the wrist or in the 
hand. In the stage of the disease when 
the patient complains of stiffness and 
swelling of the hand in the morning and 
difficulty in making a fist until he has 
been up for an hour or so, the diagnosis 
may be difficult; crepitus on motion of 
the tendons is probably minimal, and the 
tendon sheaths will be only mildly tender. 
However, in certain instances the symp- 
toms will strongly suggest tenosynovitis. 

Carpal Tunnel Syndrome. The most 
dramatic example is the so-called carpal 
tunnel syndrome, in which the symptoms 
are due to tenosynovitis of the sheaths of 
the flexor tendons at the wrist inside the 
carpal tunnel.® As the tendon sheaths 
swell they press the median nerve against 
the transverse carpal ligament and the 
patient experiences pain in the palm of 
the hand, in the fingers, and, later, in 
the wrist, forearm or even in the 
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shoulder. Paresthesia, numbness and, 
subsequently, thenar atrophy occur. The 
pain characteristically comes on at night. 
The patient may wake up and have 
to shake his hands to rid himself of 
the pain and paresthesia. These symp- 
toms may appear also in the daytime 
when the patient is doing some fine work 
with the hands, such as reading while 
holding a heavy book, writing, or sewing. 
Careful questioning usually reveals that 
the chief sites of pain and paresthesia 
are in the regions of the sensory distribu- 
tion of the median nerve. The diagnosis 
may often be made by means of an 
injection of hydrocortisone into the 
carpal tunnel; within 24 hours of the 
use of the corticosteroid the symptoms 
will be much relieved if compression of 
the median nerve is due to rheumatoid 
tenosynovitis. The injection may then be 
repeated two or three times at intervals 
of three to six weeks. If the symptoms 
are not controlled by this means, surgical 
treatment is indicated and nearly always 
eliminates the symptoms. 

The operation usually is done through 
an incision along the thenar crease while 
using local anesthesia and a pneumatic 
tourniquet. A longitudinal incision 
through the transverse carpal ligament 
releases the pressure on the median nerve. 
The surgeon must then decide whether 
to perform synovectomy of the flexor 
tendon sheaths. Usually within hours 
after the operation the patient notices 
definite improvement in sensation in the 
fingers and a lessening of the pain. This 
rather dramatic result has been a great 
source of satisfaction to us since many 
of these patients were thought to have 
compression of a cervical nerve root or 
various forms of neuritis or neuralgia in 
the upper extremity. 

Tenosynovitis With Rupture of the 
Tendon. Tenosynovitis of tendon 
sheaths may require synovectomy and 
probably demands synovectomy in cases 
of chronic thickening of the synovial 
tendon sheath if this condition is not 
improved after a series of injections of 
a corticosteroid into the sheaths. If the 
tenosynovitis is present for long periods, 
serious disability to the hand may de- 
velop. For example, long-standing teno- 
synovitis may result in spontaneous 


rupture of any of the tendons. Certain 
tendons in certain sites are most com- 
monly affected. Thus, the tendon of the 
flexor pollicis longus may rupture and 
pull loose at its insertion. This may be 
true also of the tendons of the flexor 
digitorum profundus. On the dorsal side, 
the tendon most commonly ruptured is 
that of the extensor pollicis longus; it 
tends to rupture in the region where it 
passes Lister’s tubercle. The common ex- 
tensors of the fingers may rupture at the 
level of a dorsally dislocated distal end 
of the ulna. The mechanism leading to 
rupture of the tendons is not completely 
understood. It may be that the teno- 
synovitis causes degeneration and fraying 
of the tendons, with eventual rupture, or 
that the rheumatoid involvement of ad- 
jacent joints and bony structures causes 
attrition of the tendon as it passes over 
these bony prominences; perhaps both of 
these factors play a role. 

Early diagnosis of a ruptured tendon 
is essential. The patient will usually 
recognize that something has gone wrong; 
he may have heard a snap or noticed the 
loss of function. However, the physician 
may experience difficulty in confirming 
that rupture has occurred and in locating 
the position of the break. For instance, 
if the common extensor tendons of the 
three fingers on the ulnar side have 
ruptured, it is easy to confuse this with 
a flexion deformity at the metacarpo- 
phalangeal joints and ulnar deviation 
due to pathologic changes in the joints 
themselves. A careful observer will note 
that when the patient tries to extend the 
involved finger the appropriate common 
extensor tendon does not stand out on the 
dorsum of the hand and that there is 
no real ulnar deviation of the finger; 
furthermore, dorsal subluxation of the 
ulna at the wrist usually is noted in 
rupture of extensor tendons. In dealing 
with the hand affected by rheumatoid 
arthritis, one must be thinking of and 
looking for rupture of tendons in order 
to make the diagnosis. 

Although splinting may protect tendons 
for a long time in rheumatoid arthritis, 
it would seem logical to perform syno- 
vectomy fairly early in the course of the 
disease when the tendons are in jeopardy 
from a combination of tenosynovitis and 
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involvement of the adjacent bones or 
joints. Furthermore, in the case of the 
extensor tendons at the wrist, the distal 
end of the ulna probably should be 
resected and any osteophytes or sharp 
points removed from the bones of the 
wrist joint in order to prevent rupture 
of tendons. Once rupture has occurred, 
surgical treatment is the only possible 
management. This consists of first lo- 
cating the ends of the tendon, partially 
excising the tendon sheath and then 
doing either a tendon graft or tendon 
transfer. If one is careful to cut away 
all diseased portions of tendon and to 
make the anastomoses or grafts between 
normal-appearing sections of tendon, the 
“results are almost always satisfactory. 

Tendon transfers or grafts should be 
done no later than a few weeks after a 
spontaneous rupture. If surgical inter- 
vention is delayed beyond this time, 
contracture and fibrosis may develop 
within the muscle of the tendons that 
have ruptured; repair then is not as 
satisfactory as it would be in the case of 
a fresh rupture. 

Trigger Finger. Tenosynovitis of the 
flexor tendons in the palm of the hand 
may cause so-called trigger finger, in 
which the finger becomes painfully locked 
in a position of extreme flexion or ex- 
tension. This phenomenon may be due 
to swelling of the tendon sheath affected 
by rheumatoid tenosynovitis; the thick- 
ened portion, or proximal pulley, becomes 
so swollen that the tendon has difficulty 
in passing through it. Rheumatoid 
nodules or loose bodies may develop 
within the tendon sheath and cause 
locking of the tendon as it passes through 
the proximal flexor pulley. The tendon 
itself, as a result of the rheumatoid 
process, may develop a local swelling and 
become fixed under the pulley. If this 
condition is not improved after local 
administration of a corticosteroid, an 
operation, using local anesthesia, is in- 
dicated. A trans -erse incision is made 
and the locked tendon is freed by 
sectioning the proximal flexor pulley 
longitudinally, with or without resection 
of a portion of the flexor tendon sheath. 

Involvement of the Joint. Of course 
tenosynovitis and rheumatoid nodules are 
not the only manifestations of rheumatoid 
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arthritis of the hand. Any of the numer- 
ous joints of the hand and wrist may 
become involved at any stage of the 
disease. 

The Importance of the Wrist. The 
wrist joint is frequently affected and 
may become disabled if there is enough 
muscle spasm to pull the wrist into 
flexion, a poor functional position. The 
fingers and thumb lose much of their 
ability to execute pinching movements 
and lose almost all their power of flexion 
when the wrist is fully flexed. The wrist 
joint is extremely important to the 
function of the hand and no surgery of 
the hand itself should be undertaken 
unless the patient can extend the wrist 
to a position of 30 to 45 degrees of 
dorsiflexion. In this position, the pinch- 
ing, grasping, and hooking powers of the 
hand are maximal. 

If the disorder of the wrist is not 
improved after splinting, injections of a 
corticosteroid, and other conservative 
measures, arthrodesis of the wrist or 
dorsal-wedge osteotomy is sometimes 
necessary to restore the position of 
function. As mentioned earlier, resection 
of the distal end of the ulna may be 
beneficial for the function of the wrist 
if there are subluxation and pain at the 
joint. 


Involvement of the Thumb 


In the hand itself, the metacarpo- 


phalangeal joints and the proximal 
interphalangeal joints are the ones most 
commonly involved in rheumatoid arth- 
ritis. The distal joints are rarely severely 
deformed except in the thumb. The 
thumb is an entity in itself, of course, 
and an extremely important one. The 
tip of the thumb must be opposable to 
the tips of the fingers for good pinching 
and grasping function. In advanced 
stages of arthritis, the metacarpophalan- 
geal or interphalangeal joints of the 
thumb may become so painful and un- 
stable as to make the thumb practically 
useless. In these cases, an arthrodesis of 
the involved joint, with the thumb in 
good position for opposition, restores good 
function to the thumb. If the first 
carpometacarpal joint is also painful and 
stiff, it is possible to restore some motion 
to the thumb even after arthrodesis of 
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the other two joints by resecting the 
greater multangular bone, thus lessening 
pain in the entire thumb. 

Contracture of Intrinsic Muscles. In 
the metacarpophalangeal joints, the 
arthritic process gives rise to a fairly 
regular progression of signs and dis- 
abilities. In the early stages, either 
because of protective muscular spasm 
or of involvement of the intrinsic 
muscles themselves, intrinsic muscular 
overpull or contracture may occur. 
As a result, the metacarpophalangeal 
joints tend to become flexed and the 
proximal interphalangeal joints become 
hyperextended. This situation may occur 
before there is any clinical or roentgeno- 
logic evidence of involvement of the 
metacarpophalangeal joints. In_ that 
case, resection of a triangular portion of 
the extensor aponeurosis in the proximal 
portion of the phalanx, the so-called 
Littler operation, will diminish the over- 
pull of the intrinsic muscles and allow 
restoration of normal function of the 
hand. This condition rarely occurs alone, 
however. Intrinsic contracture usually 
is accompanied by evidence of rheuma- 
toid arthritis involving the metacarpo- 
phalangeal joints of the fingers. The 
joints become swollen and warm, and 
they lose mobility. This condition may 
be accompanied by the intrinsic con- 
tractures and, as the disease progresses, 
by ulnar deviation of the fingers. Even- 
tually destruction of the metacarpo- 
phalangeal joint with dislocation and 
severe ulnar deviation may take place. 
When the metacarpophalangeal joint is 
swollen or the capsule is distended and 
the extensor hood stretched, injections of 
a corticosteroid locally should be used 
to try to reduce the swelling, tension, 
and distention. If this does not result in 
good clinical improvement, synovectomy 
of these joints should be considered. 
Synovectomy will protect the joint sur- 
faces and prevent the progression of 
deformity in these joints about as well as 
this operation does when used in the 
knee joint. 

Ulnar Deviation of the Fingers. If 
the deformities have progressed to the 
extent that the radial fibers of the 
extensor hoods have stretched and al- 
lowed a displacement of the common 
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extensor tendons into the groove on the 
ulnar side of the joint, ulnar deviation 
of the fingers results. Synovectomy can 
be performed and the fibers on the radial 
side imbricated to shorten them, restoring 
the common extensor tendon to the mid- 
axis of. the joint. In an early stage of the 
disease, this procedure usually restores 
the position of the fingers and greatly 
increases the patient’s ability to pinch. 
In the opinion of some surgeons, the 
tendon of the extensor indicis should be 
used at the same time to reinforce the 
first dorsal interosseus muscle, thus per- 
mitting better pinching movements be- 
tween the index finger and thumb.?® !! 
As the condition worsens and the ulnar 
deviation of the fingers becomes more 
pronounced, the base of the proximal 
phalanx tends to subluxate to the volar 
and ulnar side of the head of the meta- 
carpal and may dislocate completely. 
If this has occurred, the ulnar fibers of 
the dorsal aponeurosis of the extensor 
hood and the flexor tendons have short- 
ened, and it is better to resect a portion 
of the head of the metacarpal rather than 
to try to lengthen these structures. 


In replacing the base of the proximal 
phalanx to the end of the metacarpal 
bone, it is better not to mold the base of 
the phalanx but to confine all surgical 
measures to the heads of the metacarpals. 
Also it is probably not well to try to use 
any interposing membranes such as fascia 
when performing this resection, or arthro- 
plasty, as it may be called. It is astonish- 
ing how well a combination of arthro- 
plasties of the metacarpophalangeal joints 
and arthrodeses of badly deformed inter- 
phalangeal joints can improve the func- 
tion of the hand. In this case, we are 
talking about almost hopelessly crippled 
and grotesquely deformed hands. The 
improvement in function is dramatic to 
the patient and to the surgeon, but it is 
very difficult to describe. 


Summary 


Many surgical procedures can be 
performed on the tendons and joints of 
the hand affected by rheumatoid arth- 
ritis. We have tried to point out some 
of the indications for operation and 
the results to be expected from these 
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procedures. In our experience the results 
have been good, in some cases dramati- 
cally so. 

We wish to emphasize that the opera- 
tive approach is not used to improve the 
appearance of the hand but to improve 
function and to eliminate or reduce pain. 
Most of these operations can be done 
with use of local anesthesia. The con- 
valescence from primary surgical pro- 
cedures. particularly the arthroplasties of 
the metacarpophalangeal joints, may 
require several months, with gradual 
improvement in function over the entire 
period of convalescence. Once a good 
result has been obtained, the improve- 
ment seems to be maintained, providing 
there is no serious flare-up of the 
arthritis after the operation. Some of 
these operations have been done as long 
as four and five years ago. 

At present the place of surgical meth- 
ods in the general scheme of treatment 
of rheumatoid arthritis is not formally 
established. It seems important, there- 
fore, for physicians to be aware of the 
possibility of improving by surgical means 
the function of hands crippled by 
rheumatoid arthritis. 
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The Nature of the Motor Deficit 
in Double Athetosis 


Thomas E. Twitchell, M.D. 


Brighton, Mass. 


@ Athetosis is an instability of posture resulting from 
a disequilibrium between antagonistic physiologic mech- 
anisms that are essentially reflex in nature. In 
hands and feet these are the grasp reflex, determining 
flexion and adduction of fingers and toes, and the 
avoiding response determining extension and abduction. 
An imbalance of analogous reactions of the lips and 
tongue causes periodic pursing and parting of lips and 
protraction and retraction of tongue, while the purpose- 
less movements of the head are related to visually 
determined pursuit and adversive reactions and poorly 
integrated righting reflexes. Inability to suppress the 
antagonistic member of one of these opposing responses 
impairs purposive movement in patients with double 
athetosis. In general, avoiding responses are prepotent 
leading to difficulty in fixing the eyes on an object, 
difficulty in reaching and grasping, and defective pro- 
gression of gait. Less frequentiy, over-activity of grasp- 
ing responses causes difficulty in releasing an object 
grasped. Further motor deficit results from inability to 
integrate neck and labyrinthine reflexes causing not only 
defective limb extension and adduction but also associ- 
ated and mass movements. An intermittent intense 
resistance to passive movement in the limbs is related 
to overactive contact reactions and is identical in nature 
to the phenomenon of dystonia. All of these phenomena 
of double athetosis can be demonstrated in normal 
infants at certain stages of development and are of 
identical physiologic nature. The motor deficit of 
double athetosis, therefore, appears to result from 
defective sensory-motor integration with corresponding 
hypertrophy of infantile responses. 


Athetosis is an instability of posture 
characterized by periodic alternations of 
posture in various parts of the body. In 
the upper extremity this occurs as a 
periodic flexion and adduction of the 
fingers alternating with extension and 
abduction, these movements often being 
accompanied by alternating pronation or 
supination of the hands. There may be 
various lateral and dorsi-ventral devia- 
tions of head and eyes, alternating pursing 
and parting or retracting of the lips, 
commonly associated with some pro- 
trusion and retraction of the tongue. 
Involuntary movements of the lower 
extremities are less frequent, but may 
occur as flexion-adduction of the toes 
alternating with some extension-abduc- 
tion, these movements also being fre- 
quently accompanied by intermittent 
inversion and eversion of the foot. The 
“involuntary movements” characteristic 
of athetosis are absent when the patient 
is at complete rest, but occur when he 
attempts any spontaneous movement or 
is under emotional stress. 


This paper is concerned with the 
results of investigations carried out on 30 
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children afflicted with double athetosis 
and ranging in age from three to 16 
years. This was a clinical-physiologic 
study to analyze and define the various 
mechanisms, essentially reflex in nature, 
which account for the motor deficit in 
double athetosis. In addition pertinent 
findings from a similar type of study of 
200 normal infants, ranging in age from 
one day to 12 months of age, are reported. 
This investigation is currently underway 
to determine more precisely the neuro- 
physiologic mechanisms of normal motor 
development. 

The extremes of posture which in 
alternation constitute athetosis may be 
elicited reflexly through their natural 
biologic stimuli. The extension and ab- 
duction of the fingers may be elicited by 
a light distally moving contactual stimu- 
lus over the dorsum of the hand, the 
outer border of the hand, or palmar 
surface of the fingertips. The opposite 
posture of flexion and adduction may be 
elicited by a more deeply pressing distally 
moving contactual stimulus to the medial 
aspect of the palm, the stimulus being 
drawn out between the thumb and index 
finger, or by a distally moving stimulus 
out from the palm onto the proximal 
segments of the fingers. This reflex 
extension-abduction of the fingers often- 
times is accompanied by some pronation 
of the hand and the flexion-adduction by 
some supination. These antagonistic re- 
sponses may be fractionated so that by 
limiting the stimulus to the dorsal or 
palmar aspect of one finger, that finger 
may be made to flex or extend alone. ‘In 
some patients the receptive fields for the 
two antagonistic reactions overlap so 
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that contact in the region of the third 
metacarpophalangeal joint could initiate 
several cycles of alternating flexion and 
extension of the fingers (athetosis) . 

Analogous reactions may be elicited 
reflexly in the feet. Extension and ab- 
duction of the toes follows from a 
distally moving contact stimulus of the 
dorsum of the foot or outer border of 
the foot, while a flexion-adduction re- 
sponse of the toes is obtained from a 
heavier contact stimulus moving distally 
over the medial sole. The extension- 
abduction is oftentimes accompanied by 
some eversion of the foot and flexion 
adduction by some inversion. 

The antagonistic postures of lips and 
tongue also can be shown to have a 
reflex basis. Thus contact stimulation of 
the upper lip evokes pursing of the lips 
frequently accompanied by protrusion of 
the tongue. Contact stimulation of the 
lower lip causes parting of the lips or 
retraction of the corners of the mouth, 
commonly accompanied by retraction of 
the tongue. 

Both in terms of motor response and 
receptive field the extension-abduction of 
fingers and toes is identical to a posture 
occurring in the limbs opposite to a 
parietal lobe lesion in a patient and 
called the “avoiding response” by Denny- 
Brown who has shown that both visual 
and contact stimuli may elicit it. The 
flexion-adduction response is the “grasp 
reflex” frequently associated with frontal 
lobe lesion. Commonly associated with 
reflex grasping are pursing of lips and 
protrusion of tongue obtained by tactile 
stimulus and pursuit movements of head 
and eyes from visual or tactile stimulus. 
Following parietal lobe lesion on the 
other hand one may obtain not only 
avoiding responses in the extremities, but 
also parting or retracting of the lips to 
tactile stimuli and adversive movements 
of head and eyes to visual or tactile 
stimuli. 

Denny-Brown has pointed out that 
these reactions are normally in equilib- 
rium both at cortical and subcortical 
levels of the nervous system and that a 
lesion abolishing one group of responses 
will release the other to over-activity. 
Athetosis represents a conflict or disequi- 
librium between these positive and 
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negative responses, the grasp reflex and 
avoiding responses in the extremities and 
their analogous reactions in lips and 
tongue. The ability to fractionate the 
avoiding responses in the extremities and 
provides a physiologic basis for the 
common phenomenon whereby in athe- 
tosis one finger flexes while its neighbor 
extends and so on. The periodic “in- 
voluntary” lateral deviations of head and 
eyes result from a disequilibrium between 
the pursuit reactions (groping) and ad- 
versive reactions (avoiding). 

Various abnormalities of resting pos- 
ture in the limbs have been shown to 
result from faulty integration of neck, 
labyrinthine and body contact righting 
reflexes. Conflict between these reflexes 
leads to violent tremor at proximal limb 
segments during attempted voluntary 
movement or during emotional 
Defects in head and trunk control result 
from conflicting labyrinthine and contact 
righting reflexes. 

It is not the presence of 
“involuntary movement” per se which 
impairs “voluntary” movement in these 
patients. It is rather an inability to 
integrate reflexes along with a corres- 
ponding hypertrophy of certain reactions 
which determines the physiologic basis 
for both the “involuntary movements” 
and the deficit in “voluntary” movements. 

Although both positive and negative 
reactions can be obtained in these pa- 
tients, disequilibrium of which is the 
basis for athetosis, the negative or avoid- 
ing reactions are prepotent and conse- 
quently all behavior is biased toward 
withdrawal. 

There is a marked difficulty in extend- 
ing the upper limbs toward an object. 
There may be initially a flexion of the 
arm away from the object. A coarse 
tremor of the upper extremity may then 
ensue, following which the arm may 
extend ataxicly toward the object, the 
hand may touch the object and immedi- 
ately withdraw. If the object can be 
grasped it may be dropped immediately. 
Some patients may grasp the object but 
the power of grip is weakened. We have 
been able to show that the initial flexion 
of the arm following the intended exten- 
sion results from an over-active visual 
avoiding response. Once contact with 
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the object is made, the tactile avoiding 
response may cause the hand to with- 
draw, particularly if contact has been 
made with the fingertips. It has also 
been possible to show that strength of 
finger flexion is inversely proportional to 
the facility of the avoiding response in 
the hand. 


Infrequently the hand may approach 


an object with the fingers closed tightly 
in a tonic-grasp reflex with consequent 
difficulty in getting the hand to open 
unless the hand happens to touch the 
object in the field for the avoiding 
response, whereupon the fingers may 
open and indeed the limb may withdraw 
from the object. 

Further difficulty in voluntary move- 
ment is related to inability to integrate 
neck, labyrinthine and righting reflexes. 
With the patient in the supine position 
there is frequently a great difficulty in 
making appropriate flexion and extension 
adjustments in the proximal limb seg- 
ments as the limb is extended toward an 
object. Although part of this difficulty 
is related to the avoiding response, con- 
flicting body contact righting reflexes also 
play a large role so that the movements 
can be executed with more dexterity if 
contact with the body is lessened (by 
allowing the patient to sit or holding 
him in the air). A few patients curiously 
show some difficulty in limb flexion while 
in the supine, extension being performed 
more readily. This difficulty has been 
shown to result from over-active static- 
labyrinthine reactions which may be 
overcome by placing the patient in the 
prone position. 

Tonic-neck reflexes may be facile so 
that lateral deviation of the head pro- 
duces not only the well known “fencer’s 
position” of the extremities, but also 
dorsal and ventral deviations of head 
produce bilateral flexion and extension 
of upper and lower extremities as de- 
scribed by Magnus and his associates. 

These reflexes may cause further dif- 
ficulty with extension of the limb toward 
an object. Since the patient has difficulty 
in extending the limb, he will frequently 
bend the head and upper trunk forward 
to get closer to the object. Such a move- 
ment may induce increased flexion of the 


upper limb through action of the tonic- 
neck reflexes. 


A few patients exhibit a markedly fac- 
ile kinetic-labyrinthine response which 
produces phasic extension and abduction 
of the upper extremities with spreading 
of the digits, identical in form to the 
Moro response of the infant. These pa- 
tients may be able to extend the limbs at 
the side, but are unable to adduct them 
around to the midline in order to get 
hold of an object. 


The gait disorder in these patients is 
generally related to several mechanisms. 
The inability to stand appears to be 
primarily related to the over-active avoid- 
ing response of the lower extremities 
which opposes the positive-supporting 
reaction. Defective progression of the 
lower extremities and over-flexion at the 
hips and knees has clearly been related 
to exaggeration of the tactile avoiding 
responses of the feet. Some patients 
with over-flexion at proximal joints 
while walking have extension of the 
ankles which has been shown to result 
from fragmentary positive-supporting re- 
sponses. Over-adduction of the legs or 
“scissoring gait” has been observed only 
in those patients in whom contact plac- 
ing responses could not be obtained and 
can occur without spasticity in the ad- 
ductor muscles. 


We have been able to show that the 
peripheral speech mechanism is affected 
in similar ways to the extremities, and 
that dysarthria may result from a con- 
flict between antagonistic responses. Thus 
pursing of the lips, protrusion of the 
tongue and approximation of tongue to 
hard palate, and velopharyngeal closure 
constitute positive reactions analogous to 
the grasping and groping responses in the 
extremities. The parting of lips, retrac- 
tion of the tongue and velopharyngeal 
opening are analogous to the avoiding 
responses in the extremities. These neg- 
ative responses are prepotent and conse- 
quently speech requiring lip approxima- 
tion, certain fine tongue movements and 
velopharyngeal closure is most impaired. 


Associated movements generally are 
closely related to the tonic-neck reflexes, 
while so-called mass movements occur as 
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part of the kinetic-labyrinthine responses. 
Resistance to passive movement may be 
increased and is not always in the form 
of true spasticity. In the proximal seg- 
ments, particularly the enhanced neck, 
labyrinthine and righting reflexes con- 
tribute significantly to this. In the distal 
segments the avoiding response and grasp 
reflex mechanisms may be responsible for 
any increased resistance to passive move- 
ments, so that if one manipulates the ex- 
tremity by contact with the hand or foot 
the resistance to passive movement may 
be intense. Such resistance, however, will 
disappear completely if the extremity is 
manipulated by grasping the forearm or 
leg. In some patients contact with the 
dorsum of the hand induces extreme 
flexion of the upper extremity with var- 
iable degrees of dystonia. This resistance, 
related to exaggeration of the contact re- 
actions of the extremities, is the explana- 
tion for so-called “tension athetosis” and 
reveals the relationship of athetosis to 
dystonia. 

The close similarity of the motor re- 
actions in the patient with double athe- 
tosis and the normal human infant has 
been commented on by others. Such fea- 
tures as the resting posture in the supine 
position, the mass movements, the associ- 
ated movements, various reflex phenom- 
ena and indeed the pattern of spon- 
taneous movement in the infant and 
patient with double athetosis are striking. 
Indeed many have noted the athetotic 
postures in the infant hand and foot. We 
have been able to show that the responses 
of the normal infant are indeed identical 
in physiologic nature to those occurring 
in the patient with double athetosis. At 
birth flexion responses predominate and 
any spontaneous extension is generally in 
terms of modification of the kinetic-laby- 
rinthine response, the Moro reflex. At 
birth avoiding responses are dominant in 
both hands and feet, and the automatic 
tactile grasping responses appear later in 
development. (The grasping response in 
early infancy is not the true grasp reflex 
but rather the proprioceptively deter- 
mined traction response.) Following the 
appearance of the true grasp reflex in the 
infant hand and foot, disequilibrium be- 
tween this response and the avoiding re- 
sponse results in true athetosis. The early 
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walking movements of the infant with 
over-flexion of hips and knees and over- 
adduction of legs document the disequi- 
librium of supporting reflexes and avoid- 
ing responses of the lower extremities. 
Spontaneous adduction of the hands to 
the midline appears concomitantly with 
diminishing intensity of labyrinthine de- 
termined abduction. Although labyrin- 
thine and optic righting reflexes are im- 
portant in total integration of movement, 
initial spontaneous movement of the head 
(dorsiflexion) results as a fragment of 
the body righting reflex acting on the 
head determined by contact with the an- 
terior trunk. Even at birth short-lived 
erect vertical posture of head, trunk and 
legs may obtain as a transient positive 
supporting response, which becomes more 
facile as development continues. Spon- 
taneous extension of the upper limb and 
prehension develop hand in hand with 
gradual maturation of the grasp reflex 
and dexterous use of the hand is acquired 
only with development of the instinctive 
grasp response and its concomitant inte- 
gration with the instinctive avoiding re- 
sponse. The ability to stand alone cor- 
relates not only with the full development 
of the positive supporting response, but 
with development of contact placing and 
the delicate orientation of the foot to a 
light tactile stimulus, the instinctive grasp 
response of the foot. 

In the patient with double athetosis 
voluntary motor activity is arrested at an 
early stage. Both in these patients and 
the normal infant the phenomenon of 
athetosis can be shown to result from dis- 
equilibrium between the grasp reflex and 
the avoiding response. Associated move- 
ments and mass reflexes have an identical 
basis in the neck and labyrinthine re- 
flexes. With continuing sensory-motor 
maturation (integration) there is a cor- 
responding improvement in voluntary 
movement in the infant. We have noted 
certain improvement in motor function 
also in patients with double athetosis and 
have noted that it follows a similar, al- 
though obviously not wholly perfect in- 
tegration of reflex mechanisms. Such may_ 
take many years, but with more effective 
balance of grasping and avoiding reac- 
tions, not only does athetosis diminish but 
voluntary use of the limb improves. With 
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diminishing intensity of the kinetic-laby- are lacking in the patient with double 
rinthine response voluntary limb adduc- athetosis, so that the motor deficit in dou- 
tion is possible and with partial integra- ble athetosis results from a defect in ma- 
tion of the righting reflexes, improvement turation or integration of sensory-motor 
in head and trunk control occurs. mechanisms together with corresponding 

It is these features of integration which hypertrophy of infantile responses. 


Information relative to securing reprints of this study may be had 
by checking the Reader Service umn on page iv of this issue. 


Seminar in Rehabilitation 


Burke Foundation Rehabilitation Center 
785 Mamaroneck Avenue 
White Plains, N. Y. 


Ten consecutive Monday afternoons 
1:00 to 5:00 P.M. 
February 13 to April 10, 1961 


APPLICATION: Applications should be forwarded to 


Edward J. Lorenze, M.D. 
Medica! Director 


OPEN TO: The seminar is open to individuals in the following 
fields: Physical Therapy, Occupational Therapy, Nurs- 
ing, Social Work, Clinical Psychology, Counseling 
Psychology, Rehabilitation Counseling, Speech and 
Hearing Services and Special Education. 


The seminar will present an integrated and coordinated 
multi-disciplinary approach to rehabilitation evaluations 
of children and adults with physical disabilities. 
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@ Rehabilitation of an elderly above-knee amputee 
involves much more than supplying that person with a 
prosthesis. The absence of one or both lower extremities 
is but a part of the changes which have developed in 
such individuals with the course of the diseases which 
led up to the amputation. Some geriatric amputees 
maintain a high degree of resourcefulness and require 
little more than the provision of a prosthesis to regain 
physical and economic independence, but such cases are 
rare. As a rule, elderly above-knee amputees constitute 
a problem group to successfully rehabilitate because of 
the unique problems of this age group which complicate 
and even hinder rehabilitation altogether. The factor of 
age by itself, however, is not of great importance to 
consider as a problem when the prescription of a 
prosthesis is involved. This study is directed toward 
defining more specifically these and related supposi- 
tions on the basis of experience with a group of elderly 
above-knee amputees who had received some help from 
the Rehabilitation Institute of Metropolitan Detroit during 
the past few years. Tables are included showing the 
distribution of the amputees as to sex, race, age, 
diagnosis, type of amputation, age of those amputees 
who were advised against prosthesis, civil status of 
amputees, financial status, functional classification, 
findings as to use of prosthesis and effect of age on 
functional classification. 

Rehabilitation of an elderly above-knee 
amputee involves much more than sup- 
plying that person with a prosthesis. The 
absence of one or both lower extremities 
is but a part of the changes which have 
developed in such individuals with the 
course of the diseases which led up to 
the amputation. Some geriatric amputees 
maintain a high degree of resourcefulness 
and require little more than the provision 
of a prosthesis to regain physical and 
economic independence, but such cases 
are rare. As a rule, elderly above-knee 
amputees constitute a problem group to 
successfully rehabilitate because of the 
unique problems of this age group which 
complicate and even hinder rehabilita- 
tion altogether. The factor of age, per se, 
is not of great importance to consider 
as a problem. Consideration of the 
pathogenesis of the entire process leading 
toward amputation will more likely give 
an accurate understanding of the factors 
which inhibit satisfactory rehabilitation. 

The elderly amputee typically repre- 
sents far advanced stages of a long 
standing, gradually debilitating disease. 
Amputation of one or both lower ex- 
tremities was the effort of last resort to 
manage the disease in that part of the 
body. Before the time of amputation 
these persons had gradually undergone 


decreasing independence and had slowly 


Follow-up Survey Study of a 
Group of Elderly Above-Knee Amputees 


Burton J. Wolters, A.B. 
Detroit 


developed increasing dependence on 
others, emotionally, physically and eco- 
nomically. To them, therefore, amputa- 
tion signifies the final blow fate has dealt 
them to render them completely depend- 
ent on others. Psychologic aspects of 
their disability often are deep seated 
because of the long term of development; 
and these constitute real and frequently 
insurmountable problems in rehabilitation 
efforts. 

Physiologic aspects of the disease itself 
must be given special consideration in 
the total rehabilitation effort. In the 
elderly, amputation most frequently re- 
sults from a generalized disease process 
in contradistinction to other causes in 
younger age groups. Amputation, there- 
fore, does not solve the problem of the 
underlying disease, but only of one com- 
plication of the disease. Other complica- 
tions of the disease must surely be 
reckoned with in the process of rehabili- 
tation of these individuals. 

Many of the elderly above-knee am- 
putees suffer from multiple diseases. 
Some of these diseases may be discrete 
but more often there is a great deal of 
interaction with one another. Whether 
discrete or not, they all contribute to 
reducing the physiologic reserves of the 
individual resulting in frailty in general 
and disability locally. 

As a result of all these factors not all 
geriatric amputees will be successfully 
rehabilitated, to physical, social and 
economic independence. In some cases, 
to provide a prosthesis would be a 
serious mistake, taxing the limited physio- 
logic reserve capable of handling such a 
device. In other cases there is a high de- 
gree of failure to achieve any benefit from 
a prosthesis even after the benefits were 
carefully evaluated before the prosthesis 
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was prescribed and after tremendous 
effort was expended to rehabilitate the 
patient. Other patients achieve a variable 
degree of benefit from their rehabili- 
tation. Few patients achieve highly 
satisfactory rehabilitation. 


The present study is directed toward 
defining more specifically the truth of the 
above suppositions on the basis of experi- 
ence with a group of elderly above-knee 
amputees who had received some help 
from the Rehabilitation Institute of 
Metropolitan Detroit during the past few 
years. 


The Present Study 


The present study was undertaken 
with the support of the National Founda- 
tion as a fellowship grant to senior 
medical students. 


Cases. Since 1951, when the Reha- 
bilitation Institute of Metropolitan De- 
troit was founded, until the beginning of 
1959 a group of 75 above-knee amputees 
over the age of 50 had received some 
special consideration at the Institute to 
rehabilitate them. The age of 50 was 
chosen arbitrarily to define limits of the 
study. In this group of 75 there were 55 
males and 20 females (table 1). Fifty- 
three persons were of the white race and 
22 were of the Negro race (table 2). 


The majority of the patients were 
between the ages of 50 and 65 at the 
time they were referred to the Institute. 
The oldest person referred was 79 years 
of age (table 3). 


Diagnostic grouping is illustrated in 
table 4. Because of inaccurate and in- 
complete records kept in the early 
history of the Institute no distinction has 
been made between gangrene of the 
lower extremity due to arterial throm- 
bosis, embolism, Buerger’s disease, and 
arteriosclerosis. All of these have been 
categorized as “peripheral vascular oc- 
clusive disease.” Diabetes mellitus has 
been kept separate because such diagnosis 
is more accurate and significant. In five 
cases the diagnosis is unknown because 
of incomplete records. Trauma alone, 
without osteomyelitis being a factor, is 
listed separately and accommodates four 
cases of the entire group of 75 amputees. 


Table 1: Sex Distribution of 75 Geriatric Amputees 


Sex Number Per Cent 


Table 2: Racial Distribution of 75 Geriatric Amputees 


Race Number Per Cent 


Table 3: Age of 75 Geriatric Amputees 


Age Group Number Per Cent 

75 100 


Table 4: Diagnostic Grou 


Diagnosis Number Per Cent 
Diabetes Mellitus .......... 25 33 
Peripheral Vascular 

Occlusive Disease ........ 23 31 
Osteomyelitis 10 13 
2 
Varicose ulcers ..........-- 2 
Severe Burn 1 
1 


The types of amputations are sum- 
marized in table 5. 


Table 5: Type of Amputation 


No. of 

Cases Type Number Per Cent 
61 right 30 40.0 
left 31 41.3 
Bilateral ....... 12 a-k 7 9.3 
a-k/b-k 5 6.7 
Unknown ...... 2 2 2.7 
75 75 100.0 


The single amputees constituted 81 
per cent of all the cases while the 
bilateral amputees constituted about 16 
per cent of the cases. 

After evaluation by the Institute staff 
15 patients, or 20 per cent of the study 
group, were advised against using a 
lower extremity prosthesis. The age of 


a 
, 
; 
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70 


these patients is shown in table 6. Age 
in itself is not a factor to inhibit the 
prescription of a prosthesis, because all 
age groups are represented approximately 
equally according to this chart. Six of 
the 12 bilateral amputees were found in 
this group of amputees. Four of these 
were over the age of 65. Of the six 
bilateral amputees, however, who were 
prescribed lower extremity prostheses the 
age group distribution was nearly iden- 
tical as in the other group of six, so 
bilateral amputation, per se or in con- 
junction with age, does not enter into 
.the decision of whether to prescribe 
prostheses or not. The advanced disease 
in other parts of the body was explicitly 
the cause of poor rehabilitation prognosis 
in 13 of the 15 cases. A severe psychosis 
was the main factor in another case. No 
apparent cause for refusal was discovered 
in another’s case. 


Table 6: Age of Amputees 
Who Were Advised Against Prosthesis 


Age Group Number Per Cent 
2 13 


Methods. 


Our intent was to conduct 
a follow-up survey study of this group of 
60 remaining cases of elderly above-knee 
amputees, inasmuch as most of them 
had not returned to the Institute follow- 
ing their first series of visits. None cur- 
rently were receiving therapy or training 
at the Institute at the time the study was 
carried out. Data forms were assembled 
to record information about the ampu- 
tee’s general clinical history and general 
physical examination, the examination of 
the stump and contralateral limb, the 
description and checkout of the pros- 
thesis, and the description and checkout 
of the performance of the amputee while 
wearing the prosthesis. All persons 
studied were visited by myself in their 
homes where they were interviewed and 
examined when necessary. A _ special 
“follow-up clinic” was established at the 
Institute and the amputees were urged 
to appear before the staff of the Institute 
for re-evaluation. The staff was com- 
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posed of two physiatrists, an orthopedic 
surgeon, social workers, and _ various 
therapists and nursing personnel. Pro- 
visions for further therapy and training 
were decided at these clinics. 


Results of Survey 


Of the 60 persons who had received 
prostheses, 44 persons were able to be 
reached with one form of followup con- 
tact or another. Sixteen persons could 
not be immediately contacted and are 
considered lost to the study. Due to the 
limited time available special efforts to 
locate these cases could not be carried 
out. The study at this stage is incom- 
plete, therefore. Thirty-one patients were 
contacted by myself in their homes where 
the interview and initial physical ex- 
amination were carried out. Eleven pa- 
tients were found to have expired since 
their training and therapy at the Insti- 
tute. Six persons had moved to other 
areas and letters sent to their last known 
address resulted in a followup of but two 
more persons; one had expired and the 
other filled out a questionnaire form. 
Table 7 summarizes the division into the 
groups studied. 


Table 7: Study Groups of 75 Geriatric 
Above-Knee Amputees 


Group Number Per Cent 
Patients contacted ......... 32 43 
Patients not given 

Patients who had died ...... 12 16 
Patients lost to study ...... 16 21 

15 100 


Of the 32 persons successfully con- 
tacted in followup, 24 were males and 
eight were females; 22 were of the white 
race and 10 were Negro. All were living 
at home. Institutionalized patients were 
in the “lost” group apparently. The 
civil status of these amputees is shown 
in Table 8. 


Table 8: Civil Status of 32 Contacted A-K Amput 
Status Number Per Cent 
21 66 
Mate deceased ...........+++ 7 22 
ere 2 6 
32 “100 
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Age of these 
table 9: 


patients is shown in 


Table 9: Age of 32 A-K Amputees Contacted 


At Time At Time 
of Survey of Referral 
Age Group No. PerCent No. Per Cent 
5 15.5 12 38 
5 15.5 6 19 
6 19.0 7 22 
70 and over ...... 9 28.0 4 12 
32 100.0 2 100 


The financial status of these 32 patients 
is snown in table 10. 


Table 10: Financial Status of 32 A-K Amputees 


Status Number Per Cent 
8 25 
Old age benefit ............ 14 41 
Aid to disabled ............ 5 16 
Supported by family ....... 3 10 
Supported by own savings .. 2 8 


To evaluate the degree of disability 
which these people showed, or in some 
cases, to evaluate the degree of rehabili- 
tation achieved with the use of the lower 
extremity prosthesis the classification of 
Rusk! was modified and used as a 
diagnostic tool. The criteria for the 
functional classification are as follows: 

Class 1. Full Restoration. The indi- 
vidual has been functionally restored to 
the equivalent of normal; he is essen- 
tially a non-disabled individual who can 
perform his former job with no restric- 
tions and who is completely competitive 
in sports and former social life. 

Class 2. Partial Restoration. The in- 
dividual is completely functional with 
his prosthesis and wears his limb all 
day. He is able to work but he might 
have to make changes in his job if his 
former occupation has been too strenu- 
ous. He can dance but doesn’t dance as 
much as formerly. He does not walk as 
far as he used to and there are some 
activities such as tennis and golf in 
which he no longer participates but he 
is a functioning individual who can live 
an acceptable and full life. 

Class 3. Self-Care Plus. The individ- 
ual is disabled but yet is capable of 
doing everything for himself on a per- 
sonal basis and more. He might be able 
to work if he can obtain the kind of job 
that does not require too much standing 


BARUCH ESSAY AWARD — WOLTERS 


71 


and walking. He no longer dances, 
carries weights, walks distances but he is 
a functioning individual who can live in 
the home and discharge his responsibili- 
ties to his family. He wears his pros- 
thesis more of the waking hours than he 
does not wear it and it is of benefit to 
him. 

Class 4. Self-Care Minus. The indi- 
vidual in this category is better off with 
a limb than without one though he may 
use it only for cosmetic purposes. He 
wears it only for short periods at a time 
and may use it only for intervals of a 
few weeks, not wearing it at all for 
alternate intervals of shorter or longer 
duration. His best achievement falls 
somewhat short of taking care of his 
needs and he requires help from others. 
He cannot go up and down stairs 
without assistance of another person or 
of crutches. He relies on wheelchairs 
and/or crutches a great deal of the time. 
He does not go out alone because he 
might not be safe. He is able to live at 
home with his family if he has the pros- 
thesis whereas he might require institu- 
tionalization if he did not have the 
prosthesis, because he would require too 
much help from other people. 

Class 5. Not Feasible. This individ- 
ual does not wear his limb at all and 
considers it a burden. He is better able 
to function with crutches and a wheel- 
chair, and may not be too severely dis- 
abled if he becomes proficient with these 
appliances. 

Table 11 illustrates the functional 
classification of the 32 elderly above-knee 
amputees who were contacted in follow- 
up, after each was evaluated according 
to the criteria listed above. 


Table 11: Functional Classification 
of 32 A-K 


Number Per Cent 
8 25 
6 17 
32 106 


None of the patients contacted were 
judged to merit class 1 on the basis of 
the criteria listed above. Fifty per cent 
of the patients contacted were clearly 
deriving benefit from their prostheses. 
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The other 50 per cent were not wearing 
the prosthesis at all or used it for short 
periods each day, then hardly benefiting 
from the limb except for the cosmetic 
value (table 12). 


Takle 12: Survey Findings as to Use of Prosthesis 
Category 


Wearing prosthesis full day 
Using crutches mainly 
Using wheelchair mainly 
Confined to bed 


Table 12 recapitulates table 11 but 
there were persons in both classes 4 and 
5 who depended more on crutches than 
on the wheelchair and the same situation 
was found in those six individuals using 
a wheelchair more than crutches. Only 
half of those wearing the limb a full 
day used it efficiently. These were all 
employed. The other half used the limb, 
relying to a great degree on walking 
canes. These walked slowly and not any 
great distances. They all were unem- 
ployed, performing petty tasks about 
their homes and all complained about 
improper fitting of their prosthesis. 
Those in class 2 had complaints but 
they were fewer and of less consequence 
to the amputees. The patients using 
crutches mainly or wheelchair mainly to 
assist in caring for themselves were 
generally more debilitated than those 
using the prosthesis, although this does 
not hold true in every case. Two cases 
who were apparently strong enough 
physically to efficiently use a prosthesis 
seemed to prefer crutches to any other 
prosthetic device, though much effort 
was expended to help them adapt to the 
artificial limb. 

The age distribution correlated with 
the functional classification is shown in 
table 13. 
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This table shows that age, per se, has 
little to do with the degree of rehabili- 
tation achieved by geriatric amputees, in 
that all age groups are represented in 
nearly every class, exclusive of class 1 of 
course. One woman, age 69, achieved 
the highest degree of rehabilitation of 
all those amputees interviewed success- 
fully in the followup. Incidentally, her 
amputation resulted from trauma, a 
significant feature. Another patient, age 
53, was the example of the poorest 
results. He was a severe diabetic and 
appeared much older than his chrono- 
logic age. 

The physiologic age of the amputees 
repeatedly was the outstanding feature 
associated with failure. No 
quantitation of correlation 
achieved however. 


success or 
this was 

Scrutiny of the amount of training in 
the usage of the lower limb prosthesis 
revealed little differences in those of 
class 1 and class 5. There was much 
difference when consistency of the train- 
ing periods was correlated with the two 
groups. Those classed in group 5 were 
much more haphazard in their appear- 
ance for gait training appointments but 
this reflects the fact that complicating 
physiologic abnormalities were operating 
already at the time rehabilitation was 
started. 

Complaints about the fit of the pros- 
thesis, pain in the stump, poor attention 
given by Institute personnel were more 
common in those who failed to benefit 
satisfactorily from the rehabilitation ef- 
fort. Although no precise psychologic 
evaluation was performed a distinct im- 
pression of rather severe emotional dis- 
turbances was noted in eight of 16 
amputees who were classed in classes 4 


and 5. 


Table 13: Effect of Age on Functional Classification 


Age Groups 


70 and Over 


53, 54, 50 


64 
64 


Numbers in blocks are the ages of the 32 amputees contacted at the time of the study. 


Class 50-54 55-59 60-64 65-69 | 
| 1 
2 54 55, 57, 56 64 65, 69, 65 
3 5A 55, 59 61, 63 71, 80, 71 
4 57 65 76, 72, 74 
) 5 fe 55 i 69, 66 71, 77, 74 ; 


Severe generalized disease or multiple 
diseases, extensive enough to restrict the 
degree of rehabilitation, were present in 
14 of 24 amputees who might otherwise 
have achieved greater levels of perform- 
ance. Of the 10 who remain who might 
have achieved a greater level of per- 
formance, six were given a functional 
classification of 3 and might have 
achieved a level of 2 if a necessity to 
work were present. All were receiving 
retirement or disability compensation. 
Two amputees of this group were in class 
4 and two were in class 5. Again, lack 
of incentive and need to function at a 
higher level was prominent in_ this 
respect. 

Study of the eight persons who were 
working showed that all were under the 
age of 65 except one woman, age 69, 
who was still working as a secretary. 
All were working at former occupations 
though slight changes in specific duties 
were noted in nearly every case. There 
were seven males and one female in this 
group. All except the woman amputee 
had rather outstanding gait defects. 
Trauma, or trauma resulting in osteo- 
myelitis, was the factor for which ampu- 
tation was required in four of the eight 
cases. Peripheral vascular occlusive di- 
sease was the factor in the other four 
patients, two of whom were diabetics. 
Four of the eight persons had purchased 
the limb with their own finances. There 
were no persons using crutches primarily 
or wheelchair primarily who were work- 
ing outside the home. 


Summary 


1. Seventy-five cases of above-knee 
amputees, over the age of 50, were 
studied as a follow-up survey of results 
achieved by the Rehabilitation Institute 
of Metropolitan Detroit during the last 
few years. 

2. Diabetic gangrene was the most 
frequent cause for amputation; vascular 
disease closely followed diabetes; and 
trauma, with and without osteomyelitis, 
was the third most frequent cause. 

3. Single above-knee amputations were 
most frequently encountered. 

4. One-half of the bilateral amputees 
was advised against obtaining prostheses 
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while in the other half only one was able 
to use his devices, then only with a great 
deal of effort. 

5. Twenty-one per cent of the cases 
could not be contacted for follow-up 
study. 


6. Twenty-one per cent of the persons 
contacted were found to be using their 
lower extremity prosthesis to a distinct 
advantage to themselves; half of these 
were employed at a full time occupation. 

7. Twenty-one per cent of the persons 
contacted were found to be using their 
prosthesis little if at all. 


8. Thirty-six per cent of the cases had 
either been refused a prosthesis or are 
known to have died. 


9. Ten per cent of the persons are 
working outside the home although 50 
per cent of all persons contacted were 
under the age of retirement (65) at the 
time the study was conducted. 

10. Of the eight persons who were 
working outside the home, all were using 
the prosthesis; all were working at former 
occupations with minor adaptations to 
their disability, and all remained off the 
job from nine months to 16 months at 
the time their disability occurred. 


Conclusions 


Outstandingly successful rehabilitation 
of elderly above-knee amputees is very 
rare but prosthetic devices should be 
prescribed to most persons, even if the 
degree of benefit is small. Generalized 
disease and multiple diseases accounts 
for most of the failure to achieve a good 
level of rehabilitation and, for this 
reason, the patients should be closely 
evaluated before prescription. In some 
of these the use of a lower extremity 
prosthesis would be very dangerous. 
Psychologic factors also were a prominent 
feature of many failures. Age, per se, 
does not determine the degree of success 
which might be anticipated from reha- 
bilitation efforts but physiologic age 
certainly does. Most persons are able to 
live at home and take care of their 
physical needs, regardless of whether 
they use a prosthesis primarily, crutches 
primarily, or a wheelchair primarily. 
Emotionally and economically, however, 
very few achieve a satisfactory level of 
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independence. Perhaps more work is Reference 
needed in these areas because physical 
independence is achieved more or less 
on the patient’s own resources rather 
than on any particular rehabilitation 
effort. 


1. Rusk, Howard A.: Rehabilitation Medi- 
cine, St. Louis, C. V. Mosby Company, 
1958, pp. 354-356. 


Information relative to securing reprints of this study may be had 
by checking the Reader Service column on page iv of this issue. 
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DEPARTMENT OF PHYSICAL MEDICINE AND REHABILITATION 
New York Medical College — Metropolitan Medical Center 


Announces a Two-Week Course 
at BIRD S. COLER HOSPITAL, NEW YORK CITY 


REHABILITATION of the CHRONICALLY ILL PATIENT 
April 24- May 5, 1961 


for 


REGISTERED NURSES — OCCUPATIONAL THERAPISTS 
PHYSICAL THERAPISTS — SOCIAL WORKERS 


This course is planned to provide a broad review of the principles, techniques and problems 
involved in the rehabilitation care of the chronically-ill patient and will offer a compre- 
hensive and practical presentation of the applications of such care in hospital, home, 
old age home and nursing home. It will consist of lectures, seminars, clinical demonstra- 
tions and practice workshops and include the contributions of the various disciplines to 
the rehabilitation process. The teaching staff includes members of the faculty of New 
York Medical College, professional staff of the Medical Center and noted guest lecturers. 


Application should be made to RAYMOND C. LERNER, M.S.S.W., Coordinator, Post- 


Graduate Education, Department of Physical Medicine and Rehabilitation, New York 
Medical College, 1 E. 105th St., New York 29, N. Y. 
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JOURNAL OF PHYSIOLOGY. Vol. 151, April 1960. 


© The Acetylcholine Sensitivity of Frog Muscle Fibers after Complete or Partial 
Denervation. R. Miledi. pp. 1-23. 


The sensitivity of isolated frog sartorius muscle fibers to acetylcholine was measured by the 
degree of depolarization recorded by intracellular microelectrodes. Completely denervated 
individual muscle fibers and single fibers in which some but not all end plates were denervated 
were studied. The area of membrane sensitive to acetylcholine increased after complete 
denervation and involved the whole fiber surface by the end of 10 weeks. The original end 
plate region remained the most sensitive area to acetylcholine but was no more sensitive than 
end-plate areas of innervated fibers. 


Membrane potentials were recorded simultaneously from a denervated and an innervated end 
plate of the same muscle fiber. At the innervated end plate, potentials were normal in frequency 
and amplitude. At the denervated end plate, potentials were normal at first, disappeared after 
the first few days after nerve section, and reappeared a few days later. 


When acetylcholine was diffusely applied to partially denervated single fibers, the denervated 
end plate was more sensitive than the innervated end plate. Sensitivity at the innervated end 
plate to locally applied acetylcholine was no different than in normal fibers. 


The results indicate that motor nerve exerts a direct restraining action on the chemo-sensitivity 
of muscle, and that after denervation supersensitivity is caused not by muscle inactivity, but by 
removal of the neural influence. Furthermore, the supersensitivity is not an increase in sensitivity 
of the receptors themselves but an increase in the size of the chemo-sensitive membrane area. 


© Mechanism of the After-Potential Production 


in the Giant Axons of the 
Cockroach. T. Narahashi, and T. Yamasaki. pp. 75-88. 


The action potential of the giant axons of the cockroach was studied with intracellular micro- 
electrodes to study the mechanism of production of the negative after-potential. The potentials 
were studied under several potassium and calcium external concentrations. 


Raising external potassium concentration decreased resting potential, action potential height 
and the heights of the positive phase and negative after-potential. During repetitive stimulation, 
negative-after potentials added linearly. The decay of the negative-after potential was described 
by a single exponential, and raising external potassium concentration decreased the time constant. 


Raising external calcium concentration, increased the negative-after potential and lengthened 
the decay time constant. 


The results indicate that the negative-after potential may be due to an accumulation of released 
potassium in the immediate vicinity of the nerve membrane, and that the increase was 
about 2.0 mM. 


The chloride conductance of frog skeletal muscle. Hutter, O. F., and D. Noble. p. 89. 


Alteration of spinal reflexes by interaction with suprasegmental and dorsal root 
activity. Kuno, M., and E. R. Perl. p. 103. 


The production of rumen and reticulum contractions in decerebrate preparations of 
sheep and goats. Titchen, D. A. p. 139. 


Potassium chloride movement and the membrane potential of frog muscle. Adrian, 
R. H. p. 154. 


The relationship of the oxygen consumption to the contraction of the cat papillary 
muscle. Lee, K. S. p. 186. 
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THE NEW ENGLAND JOURNAL OF MEDICINE. Vol. 263 (No. 1) 1960. 


© Clinical Evaluation of the DNA Bentonite Flocculation Test for Systemic Lupus 
Erythematosus. D. Kayhoe; J. Nasou, and J. Bozicevich. pp. 5-10. 


This report is a clinical evaluation of the dexoxyribonucleic acid (DNA) bentonite flocculation 
reaction as a test for systemic lupus erythematosus. 


To perform the test a suspension of bentonite particles coated with purified, highly polymerized 
calf-thymus DNA is exposed to twofold dilutions of heat-inactivated test serum on ringed glass 
slides. A positive reaction is indicated by flocculation estimated under the low power of the 
microscope through a range of + to ++++. The results are expressed as the dilution in which 
+ or greater flocculation is observed. 


All 13 of the patients with active lupus erythematosus had positive DNA bentonite flocculation 
tests. Of this group 11 had positive L.E.-cell preparations at the time of testing. 


Of the 12 patients with lupus in remission only two who had received steroid treatment and one 
with a spontaneous remission had positive DNA tests, and these were in low titer. All had 
present or past positive L.E.-cell preparations. 


A close parallelism exists between active systemic lupus and a positive DNA test and lupus in 
remission and a negative DNA test. Thus, several patients showed stepwise reductions in titer 
and ultimately negative DNA flocculation tests after the disease went into remission. In contrast 
the L.E.-cell preparation tended to remain positive longer and was positive more often in the 
absence of clinical manifestations. 


Seven patients with rheumatoid arthritis and positive L.E.-cell preparations had negative DNA 
bentonite flocculation tests. Eight hundred and nineteen other patients and 133 normal 
employees had negative DNA bentonite tests. 


THE NEW ENGLAND JOURNAL OF MEDICINE. Vol. 263 (No. 1) 1960. 


© Dysphagia and Hypertrophic Spurring of the Cervical Spine. D. Hilding and 
M. Tachdjian. pp. 11-14. 


Asymptomatic hypertrophic spurs of the anterior margin of the cervical vertebras are common. 
In the literature, 36 cases have been reported in which dysphagia was caused by hypertrophic 
spurring of the cervical spine. 


Sixty per cent of the cases were males. The mean age was 60 years. The most common 
location of osteophytosis was the third to fourth, fourth to fifth and fifth to sixth cervical 
vertebras. 


Difficulty in swallowing, particularly of solid food, was the most frequent complaint, but the 
patients also complained of painful swallowing, as well as foreign-body sensation, cough, 
hoarseness and constant rasping or urge to clear the throat. 


On examination the mass is often easily visualized by routine examination of the throat with a 
tongue depressor or mirror. Sometimes endoscopy is necessary. Palpation shows it to be a hard, 
smoothly rounded, nonmovable mass projecting into the pharynx from behind. Roentgeno- 
graphic examination shows a marked spurring of the anterior edges of the vertebral bodies, with 
the formation of a mass projecting into the pharynx. 


Histologically, the spur has the structure of hypertrophic bone. The only treatment that seems 
to be accepted is surgical excision of the offending mass. The osteophytes that have been 
excised have been removed through an external approach. It is difficult to be certain of the 
prognosis of this condition. 


This paper reports on three cases, one of which was successfully treated by surgical excision of 
the osteophyte. 


Familial recurring polyserositis simulating acute surgical condition of the abdomen. 
Nixon, R., and R. Priest. p. 18. 
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THE NEW ENGLAND JOURNAL OF MEDICINE. Vol. 263, July 28, 1960. 
© Plastic Surgery: The Hand. B. Cannon, and E. Peacock. pp. 184-189. 


The purpose of this review is to summarize a few of the important advances in surgery of 
the hand. 

Three phases of activity are recognized in Dupuytren’s disease of the palmar fascia. The first 
is the proliferative stage, manifested by one or more subcutaneous nodules that are micro- 
scopically quite cellular. These cellular masses replace the subcutaneous fatty tissue and become 
attached to the skin. There is no contracture at this stage and no indication for surgical 
intervention. The second stage is characterized by a linear orientation of the cells in the nodule, 
which become more collagenous and less cellular. A cord usually develops proximal to the 
nodule. The cord lying in the line of stress becomes hypertrophic from tension as contraction 
progresses within the nodule. The fibrous bands extending from the hypertrophied bands and the 
nodule produce distortions of the fingers because of attachments to skin, palmar aponeurosis, 
tendon sheaths and joint capsules. It is in the early phases of this second stage that surgical 
excision is most effective. In the final stage the nodule disappears, leaving only acellular fibrous 
cords. Varying degrees of contracture persist, and changes in the joints and periarticular tissues 
often become irreversible. Surgical excision of part or all of the palmar fascia is the only 
treatment that will have a lasting effect. Motion of the fingers and even the metacarpal 
phalangeal joint can be started immediately. 


The carpal tunnel syndrome is characterized by nocturnal aching, burning and pain in the 
median-nerve distribution, often precipitated by a change or increase in physical activity of the 
hand. It may progress to total anesthesia and atrophy of the thenar muscle. When the wrist is 
held flexed for approximately sixty seconds there is usually a prompt increase in the numbness, 
tingling and pain in the distribution of the median nerve. The treatment of this condition is 
surgical. 

In chronic rheumatoid arthritis surgical reconstruction should be undertaken promptly if the 
deformities are progressing. The ulnar drift caused by a subluxation of the long extensor tendon 
to the ulnar side of the metacarpal head is correctable by a number of technics. 


+ 


THE NEW ENGLAND JOURNAL OF MEDICINE. Vol. 263, July 14, 1960. 


© Relapsing Polychondritis. C. M. Pearson; H. M. Kline, and V. D. Newcomer. 
pp. 51-58. 
Relapsing polychondritis is a distinct clinical and pathological entity. Its etiology and 
pathogenesis are unknown, and its relation to one of the connective-tissue diseases or to the 
cartilaginous dystrophies is indistinct at present. There is a nearly uniform pattern of involve- 
ment of multiple cartilages, those of the external ears, nasal septum, joints and larynx 
predominating. Inflammation of the eyes often occur. The disease develops in both sexes and 
in all ages. In its most common form the clinical picture is one of recurrent bouts of inflamma- 
tion of cartilage. Attacks are followed by spontaneous or induced remissions. Usually after 
several acute bouts of inflammation the cartilage collapses and is replaced by connective tissue. 
Serious complications of relapsing polychondritis include various degrees of destructive arthritis, 
deafness, blindness and the development of a flail chest wall. The clinical laboratory has 
contributed almost nothing to the diagnosis of polychondritis. The etiology of the disease is 
unknown. The articular manifestations are remarkably similar to certain forms of rheumatoid 
arthritis. Wegener’s granulomatosis, or pathergic granulomatosis, is a syndrome that shows 
superficial similarity to polychondritis. Reiter’s syndrome also has some resemblance to 
polychondritis. Therapy in relapsing polychondritis is confined at the present time to the 
continuous use of corticosteroids. 
Two cases of relapsing polychondritis are described in detail, and 10 cases previously described 
in the literature are briefly summarized. 


+ 
THE NEW ENGLAND JOURNAL OF MEDICINE. Vol. 263, July 21, 1960. 
The approach to patients with functional disorders. Tumulty, P. A. p. 123. 
THE NEW ENGLAND JOURNAL OF MEDICINE. Vol. 263, July 28, 1960. 


Aseptic management of catheter drainage Desautels, R. E. p. 189. 
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AMERICAN JOURNAL OF THE MEDICAL SCIENCES. Vol. 240, Aug. 1960. 


© Esophageal Reflex Origin of Myocardial Infarction. H. G. Roesler. pp. 159-162. 
Previous work by various authors had shown that electrocardiographic changes followed alter- 
ation of the temperature of different parts of the heart in experimental animals. Changes had 
been noted in man after drinking ice-water. In particular, one previous investigator had found 
that this procedure caused conspicuous changes in the T wave of the electrocardiogram. The 
author describes the histories of four patients seen in a period of about one year in whom the 
onset of myocardial infarction closely followed the ingestion of ice-water or hot food or drinks. 
He concludes that if subsequent work should sustain this association of myocardial infarction 
with ingestion of very hot or cold food or drink, precautionary avoidance of these acts should 
be considered. 


© The Digital Rheoplethysmogram During Asian Influenza. J. J. Walsh, and G. E. 
Burch. pp. 163-170. 


The authors examined the digital rheoplethysmogram in 20 patients with Asian influenza. 
Follow-up studies were carried out during and after recovery from the illness. The technics 
previously described by Burch were used in the study. Fifteen of the patients revealed periph- 
eral vasoconstriction and reduced digital flow at the height of illness. Four patients demon- 
strated no significant change in digital flow while one, whose illness was severe and complicated 
by coincident staphylococcic pneumonia, showed an increased digital blood flow during the 
acute phase of the disease. All patients exhibited essentially normal flow rates upon recovery. 
The authors believe that the observed vasoconstriction may have been a manifestation of the 
presence of fever or a shunting of blood to the vital organs. 


The status of the adrenal gland in the asthmatic patient. Kass, I., and S. Appleby. 
p. 213. 


Progress of medical science section — urinary diversion. Crowley, R. T., and L. L. 
Swigart. p. 232. 


+ 


ARCHIVES OF NEUROLOGY. Vol. 3, Aug. 1960. 


© Motor Unit Action Potential Parameters in Human Newborn Infants. Romualdo 
Jose do Carmo. pp. 136-140. 


Motor unit action potentials were studied in normal human newborn infants, 12 hours to seven 
days of age. Studies were performed in the quadriceps femoris and the tibialis anterior muscles 
using concentric and multielectrodes. The form of action potentials was the same as those of 
normal adults, but there were nine per cent and 16 per cent polyphasics in the quadriceps 
femoris and the tibialis anterior, respectively. The amplitudes ranged from 100 microvolts to 
1,600 microvolts and 100 microvolts to 1,500 microvolts in the quadriceps femoris and the 
tibialis anterior muscles, respectively. The duration of the action potentials ranged from two 
to 10 and 2.5 to 10.5 msec. for the quadriceps femoris and the tibialis anterior, respectively. 
These durations were 17 per cent to 26 per cent lower than the results reported by Petersen 
and Kugelberg for the adult first dorsal interosseus and biceps brachii. The diameter of the 
motor units ranged from two to 10 mm., assuming that any potential between bipolar leads 
1.6 mm. apart must be due to differentially active tissue within that distance. A comparison 
is made between the amplitudes found in the infant and in the adult stating that the infant 
amplitudes are 66 per cent higher than the adults, but the comparison is made from studies 
performed on the biceps brachii in the adult. 


© Inhibition of the Muscle Spindle Discharge by Ventrolateral Thalamic Stimula- 
tion. J. Stern, and A. Ward, Jr. pp. 193-203. 


The effect of stimulation of the ventolateral nucleus of the thalamus of the cat upon muscle 
spindle discharge was studied in 18 cats anesthetized with pentobarbital sodium or diallylbar- 
bituric acid intraperitoneally. The right hindlimb was denervated except for the gastrocnemius 
and soleus muscles. Fixation of the right hindlimb was obtained by metal pins in the femur, 
pelvis and tibia; the gastrocnemius tendon was attached to a strain gauge. Dorsal root fiber 
recording of single spindle discharges from L7 or S1 were recorded on magnetic tape and later 
photographed when displayed on an oscilloscope. Intracerebral stimulation was performed with 
bipolar concentric needle electrodes. The characteristic effect of stimulation of the nucleus 
ventralis lateralis was profound inhibition of the contra-lateral muscle muscle-spindle discharge. 
The discharge could be abolished for as long as 50 seconds with a five second cps. volley of 
msec. square waves. There was also temporary inhibition of the spindle discharge during 2/sec. 
stimulation of the nucleus ventralis lateralis. Subthreshold stimulae of 15 volts had no effect 
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upon the rate of fire and 50 volts gave an inconsistent response while 90 volts appeared to be 
supramaximal giving consistent inhibitions. If the gastrocnemius muscle were stretched one 
centimeter the afferent spindle discharge increased in frequency and a larger threshold stimulus 
was necessary to produce inhibition. Ablation of pericruciate cortex and the head of the caudate 
nucleus silenced the muscle spindle even during stretch of the gastrocnemius while ablation of 
the pericruciate sensorimotor cortex eliminated the inhibitory effect produced by stimulation of 
the nucleus ventralis. The authors present a brief discussion of the gamma efferent and muscle 


spindle system and also discuss the possible relation of their findings in relation to the rigidity 
and akinesia of Parkinsonism. 


Neonatal jaundice and mental retardation. Zuelzer, W. p. 127. 


Observations on selective brain cooling in dogs. Lourie, H.; T. G. Holmes; W. 
Weinstein; H. G. Schwartz, and J. L. O’Leary. p. 163. 


Early descriptions of aphasia. Benton, A. L., and R. J. Joynt. p. 205. 


+ 
AMERICAN JOURNAL OF PHYSIOLOGY. Vol. 198, June 1960. 


© Similarity of Cardiovascular Responses to Exercise and to Diencephalic Stimula- 
tion. O. A. Smith, Jr.; R. F. Rushmer, and E. P. Lasher. pp. 1139-1142. 


The authors found the classical explanation of the cardiovascular response to exercise inadequate 
to explain the results of recent experiments. They undertook, in the present work, to demon- 
strate that high levels of the central nervous system may be more important than medullary 
reflexes and peripheral mechanisms. They have again employed chronic canine preparations 
in which mechano-electrical transducers were implanted within the chambers of the heart and 
great vessels to measure intracardiac pressures, heart rate and cardiac diameter. After recovery 
from the first operation, the dogs were trained to exercise on a treadmill. Subsequently with 
the aid of stereotaxic placement, electrodes were either acutely or chronically implanted in 
the diencephalon. In the acute preparations, under chloralose anesthesia, a general mapping 
of diencephalic stimulation was carried out. Preliminary experiments yielded definite stereo- 
taxic coordinates. Cardiovascular responses were correlated with the corresponding stimulation 
sites by the production of electrolytic lesions in the brain. In the chronic preparations, an 
electrode was permanently stereotaxically placed along a single track which had proved to 
yield interesting cardiovascular responses in the acute experiments. Results showed that similar 
cardiovascular responses were produced by both stimulation and exercise when stimulation was 
carried out in the H, and He fields of Forel, and in the periventricular gray matter of the 
third ventricle. Stimulation of these areas, particularly the He field of Forel, frequently pro- 
duced running movements in the chloralose-anesthetized animal. In some of these animals the 
typical cardiovascular response obtained even after the administration of the muscle blocking 
agent decamethonium had eliminated all voluntary muscular activity. The authors point out 
that these data fit in with the previously observed cardiac responses in anticipation of exercise. 


© Dependency of Oxygen Consumption of Skeletal Muscle on Number of Stimuli 
During Work in the Dog. J. T. Fales; S. R. Heisey, and K. L. Zierler. pp. 1333-1342. 


The work reported in this paper was undertaken as one step in a study of the aerobic recovery 
processes of mammalian skeletal muscle with functioning circulation after activity. Mongrel 
dogs under pentobarbital anesthesia were employed. The gastrocnemius-plantaris muscle group 
was exposed and its venous drainage was isolated for flow measurement and periodic sampling. 
Clotting was prevented with manuronate and constant arterial oxygen content was maintained 
by artificial respiration. The tension and shortening produced by the isolated muscle group 
was measured by a lever system attached to the severed calcaneus with the Achilles tendon 
attached. Trains of supramaximal pulses of 3.5 msec. duration were delivered to the sciatic 
nerve by an electronic stimulator. The delay time between trains of pulses was always 1.5 sec. 
The extra oxygen consumption elicited by the various series of contractions was studied as a 
function of the following parameters: muscle load, frequency and duration of the trains of 
stimuli, number of tetanic contractions, and isotonic versus isometric contraction. The only 
parameter found to be linearly related to the extra oxygen consumption was the number of 
stimuli per contraction (at sufficiently low rates of stimulation — 18 per sec.). The authors 
conclude that knowledge of the local oxygen consumption alone is insufficient evidence upon 
which to appraise the metabolic activity. They aver that much more detailed information on 
the metabolic processes is needed in order to explain adequately the results of these experiments. 


Lymphatics in genesis of ascites in the rat. Raybuck, H. E.; T. Weatherford, and L. 
Allen. p. 1207. 


Hypothalamus and respiratory minute volume. Redgate, H. S. p. 1304. 
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AMERICAN JOURNAL OF PHYSIOLOGY. Vol. 199, July 1960. 


© Induction of Hypertension in the Frog by Bilateral Nephrectomy. E. F. Groliman, 
and A. Grollman. pp. 19-21. 


The reason behind the work reported was to ascertain whether hypertension could be induced 
in frogs by procedures known to cause this pathology in higher animals. Experiments were 
performed on three species of frogs commonly used in the laboratory. Nephrectomy was chosen 
as the experimental procedure since this is known to produce classical hypertensive cardio- 
vascular disease in mammals. Winter frogs were subjected to bilateral nephrectomy under 
urethane anesthesia. The adrenals were unavoidably removed in this procedure. In order to 
separate the effects of nephrectomy and adrenalectomy, the adrenals were transplanted into 
muscles in some animals. Survival time following the removal of both sets of organs averaged 
seven days while that following nephrectomy and adrenal transplantation averaged 16 days. 
Hypertension was demonstrated following nephrectomy in both types of experiment. In a third 
series of experiments bilateral ureteral ligation was performed. The animals of this series did 
not develop hypertension. The authors conclude that nephrectomy was the cause of the ob- 
served hypertension. They suggest that the demonstration of the importance of the kidney in 
maintaining normotension in species as widely separated as amphibians and mammals involves 
the kidney in some basic mechanism for the control of the cardiovascular system. 


Effect of Cardiac Cooling on Coronary Vascular Resistance in Normothermic Dogs. 
R. A. Hardin; J. B. Scott, and F. J. Haddy. pp. 163-166. 


This investigation was undertaken in an attempt to dissociate the effects of total body cooling 
from those of cooling only the heart upon the coronary vascular resistance. Previous studies 
of coronary cooling had involved total body cooling. At surgery, cardiac and systemic circula- 
tions were separated and each system was separately perfused with external pumps. Normal 
body temperature was maintained while the temperature of the heart was controlled with that 
of the blood perfusing it. The heart was beating but performing no external work. Electrolyte 
concentrations, pH, electrocardiogram and vascular pressures were monitored while coronary 
flow was held constant. During cooling the perfusion pressure dropped while during the re- 
warming the pressure rose. There was a significant lag in the recovery curve. The viscosity 
of the blood was higher at the lower temperatures. The authors interpret the results as showing 
an unquestionable drop in vascular resistance. They further exclude other possible causative 
factors to show that the decreased resistance resulted from an active vasodilation. A sudden 
drop in resistance accompanied the start of the rewarming of cardiac blood. In spite of at- 
tempts to correlate changes in resistance with cation efflux or influx, the limited precision of 
the electrolyte analyses precluded any positive findings in this area. Vagotomy had no observa- 
ble effects on the results. 


Vascular resistance changes produced by hyperosmotic solutions. Harvey, R. B. p. 31. 


Affinity of cartilage matrix for calcium. Thomas, W. C., Jr., and W. C. Pickett. p. 103. 


AMERICAN JOURNAL OF PHYSIOLOGY. Vol. 199, Aug. 1960. 


© Contractility of Muscle in Solutions of Low Electrolyte Concentration. E. Bozler. 
pp. 299-300. 


Experiments are described which support and extend the observations of previous investigators 
on the contractility of smooth muscle in electrolyte-free sucrose solutions. Rings of the posterior 
fourth of a frog’s stomach were employed. After recording the spontaneous repetitive contrac- 
tions of a preparation, it was placed in isosmotic electrolyte-free sucrose solution. Spontaneous 
contractions stopped in about five minutes. After varying periods without contraction in the 
latter solution, motility was restored by the addition of CaCle in concentrations as low as 0.5 
milli-molar. Magnesium ion failed to restore contractility. Similar results were obtained when 
the principal solute was glucose or choline chloride. 


The author concludes that normal activity of smooth muscle is possible in solutions almost 
free of electrolytes. He reports observing similar responses from frog skeletal muscle. Normal 
conducted excitation of skeletal muscle in solutions of sucrose and low Ca++ concentration 
was not obtained. However, local nonconducted excitation occurred at supranormal threshold. 
The results conflict with the current view that Nat ions are essential in the extracellular fluid 
for the excitation process. They are consistent, however, with the hypothesis that local excita- 
tion of the contractile system is accomplished by means of an intracellular conduction system 
recently associated with the sarcoplasmic reticulum. 
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A mechanism by which helium increases metabolism in small mammals. Leon, H. A., 
and S. F. Cook. p. 243. 


Tissue slice water and electrolyte metabolism of adult cats during cold exposure. 
Boatman, J. B.; P. A. Pisarcik, and M. J. Rabinovitz. p. 256. 


BRITISH MEDICAL JOURNAL. Vol. 2, Aug. 1960. 


© Cervical Dise Lesions with Neurological Disorder. A. M. G. Campbell, and D. G. 
Phillips. pp. 481-485. 


This work is a review of 60 cases treated by the authors for myelopathy or radiculitis associated 
with disorders of the cervical intervertebral discs and followed up for periods of two to ten 
years. The authors stress the point that in assessing prognosis and results of treatment it is 
essential to differentiate the various types of disorders associated with cervical intervertebral 
lesions. Main types of lesions may be classified under four headings: 1) cervical spondylosis 
with myelopathy; 2) cervical spondylosis with brachial neuritis; 3) prolapsed cervical nucleus 
pulposus, and 4) cervical spondylosis with myelopathy due partly or wholly to other etiology. 
Cases of brachial neuritis and of true disc prolapse with cord compression have a good prog- 
nosis- the first with conservative treatment, the second with surgery. Improved results in cases 
of cervical spondylosis with myelopathy have been associated with a conservative regime. A 
Minerva type of plaster collar has been used as the mainstay of conservative treatment in all 
but minor cases. The authors point out that conservative measures are often inadequately 
applied. Most reliance is placed on short plastic collars. While not generally used for cervical 
spondylosis with myelopathy, a Minerva type of collar, including the head and the upper chest, 
can hardly fail to give better immobilization of the whole cervical spine than shorter models. 
It prevents rotation or lateral flexion of the head, and allows movement of the lower jaw in 
eating and talking without movement of the occipito-atlantal or upper cervical joints. This 
is not so with a short collar fitting closely under the chin, when such movement is actually 
exaggerated. The authors advocate a better and larger use of the conservative treatment, which 
should be used reasonably early. Good results cannot be expected where symptoms have been 
present for over a year. 


© Effect of Physical Exercise on Alimentary Lipaemia. H. Cohen, and C. Goldberg. 
pp. 509-511. 


The authors studied the effect of exercise on the clearing of alimentary lipaemia, and the results 
of their observations are presented in this article. Twenty-two healthy students whose ages 
ranged from 20 to 25 years volunteered for the tests. The principle of the investigation was 
to measure plasma turbidity at a given time after a standard meal containing either 75 or 60 
gm. of fat, with the subject resting; then to repeat the test under similar conditions except 
that the subject did a standard amount of physical exercise. Thus each individual acted as his 
own control. In a statistically significant number of cases the plasma turbidity was less after 
exercise than after resting. Since lipaemia is suggested to be the underlying cause of the 
intimal lipid deposition in human atherosclerosis, the authors’ results might substantiate the 
observation that physical activity of work is a protection against coronary heart disease. 
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book reviews 


ANATOMY: A Regional Study of Human 
Structure. By Ernest Gardner, M.D.; Donald 
J. Gray, Ph.D., and Ronan O’Rahilly, M.Sc., 
M.D. Cloth. Price, $15.00. Pp. 999 with 
illustrations. W. B. Saunders Company, W. 
Washington Square, Philadelphia 5, 1960. 

The reviewer is familiar with one previous 
work of the authors, Gardner’s Neurology, and 
uses it frequently in classwork. This com- 
pletely new human anatomy textbook has 
much to recommend it. It hits a nice balance 
between the necessities of a presentation by 
systems versus the desirability and unity of 
regional consideration while making no effort 
to be a surgical anatomy. The language is 
clear and concise. The dead thud of fact after 
fact which characterizes descriptive writing 
cannot altogether be avoided, but the authors 
handle it as well as any others I know. The 
elimination of eponyms except from the 
glossary at the end can be roundly cheered. 
Anatomy is difficult enough without a double, 
triple, and quadruple system of nomenclature. 
Some duplication in the nervous system is 
unfortunately necessary for the student to 
learn in order for him to translate current 
writing (e.g., middle cerebellar peduncle and 
brachium pontis). Our friends the surgeons 
are the chief offenders in perpetuating out- 
moded language like Poupart’s ligament 
(which Poupart was not the first to describe ). 
But the medical people offend also: auricle 
(diminutive of word meaning ear, referring 
to the appendage only) for atrium (meaning 
antechamber), the cavity proper. The text 
uses both terms. 

The illustrations are very clear and are 
supplemented by some admirable photographs, 
including photographs of radiographs. All are 
in black and white. Perhaps we no longer 
need the traditional bichromes and_poly- 
chromes in anatomy texts. After all they are 
not so in life nor in the cadaver. 

I did not find any errors, although I was 
puzzled by the spelling of annulus fibrosus in 
description of the intervertebral disc (anulus 
means to me a diminutive of anus!). The 
print is very legible, with paragraphs set off 
in heavy type. Availability of bibliography at 
the foot of every page on which it is cited is 
a great convenience. The index appears ade- 
quate. The book does not adopt the embryo- 
logical approach to understanding morphology, 
although developmental descriptions are in- 
serted sufficiently to explain rotation and mal- 
rotation of the abdominal viscera and similar 
matters. 


This book is not detailed enough to be a 
reference work in anatomy, although this is 
one of the three aims cited by the authors. 
For example it makes no mention of the joints 
of Luschka (those eponyms again!) in the 
cervical spine, although these joints are cur- 
rently under scrutiny by clinicians as possible 
participants in certain pain syndromes of that 
region. It is also not organized in a manner to 
be an efficient dissection guide. The authors 
mention the well-known fact that the crowded 
medical school curriculum now has decreased 
time for anatomy. Certain it is that any 
medical student who thoroughly mastered the 
present work would have to be considered 
very well schooled indeed in anatomy. Perhaps 
the student’s first text should be relatively 
simple and clear like this, and he should buy 
surgical atlases later if needed or more detailed 
reference type works for minutiae like the 
joints of Luschka. 

This work is not my first choice but is 
among those recommended by me as a first 
text in anatomy. (Sedgwick Mead, M.D.) 


OUTLINE OF ORTHOPAEDICS. By 
John Crawford Adams, M.D. Third edition. 
Cloth. Price, $8.00. Pp. 440, with illustra- 
tions. The Williams & Wilkins Co., Mt. Royal 
and Guilford Aves., Baltimore 2, 1960. 


Excellent outlines of classifications of dis- 
eases and of routines of clinical examination 
of the different body parts are found in this 
volume directed toward students who are 
reviewing for examinations. The text itself is 
purposely devoid of detail, serving only as a 
reminder of main categories of diagnoses. 

The author emphasizes the importance of 
adequate evaluation and has included concise 
outlines and well-thought out descriptions of 
examinations. There is profuse use of illus- 
trations, both sketches and photographs, which 
compensates for the lack of detail in the text. 

A chapter on non-operative treatment de- 
scribes active and passive movements and 
electrical stimulation, but devotes more em- 
phasis to manipulation. All sections concern- 
ing treatment are dogmatic and brief. 

The style is crisp and the format excellent 
for stimulating quick recall. The volume can 
be highly recommended for the purpose of 
review of orthopaedic disabilities. (Harriet E. 


Gillette, M.D.) 


ARTHRITIS AND YOU. By James W. 
Brooke, M.D. Cloth. Price, $3.00. Pp. 150. 
Harper and Brothers, 49 East 33rd St., New 
York 16, 1960. 


Dr. Brooke has written this book for the 
patient with arthritis and for his family. It 
is well written, precise, scientific, and yet 
easily understood. It has a definite value as 
an adjunct to medical treatment. 

Dr. Brooke attempts to cover the general 
subject of arthritis, explaining by chapters 
what it is, what the general fate of the arth- 
ritic might be, the suspected causes, the 
current ideas concerning the cause, the time- 
honored remedies both good and bad, the 
present programs of treatment, surgery, the 
current directions of research and, finally, 
what should the arthritic patient do. In dis- 
cussing the present programs of treatment, rest 
is emphasized. Physical therapy is discussed 
with the idea that heat and massage in itself 
is of little value if a proper program of 
mobilization is not supplied as well. There 
must be reduction in deformity and general 
proper attention to posture. The fact that 
physical therapy is of value in the acute stages 
as well as throughout the disease is definitely 
emphasized. The limited but often valuable 
use of x-ray therapy, particularly in ankylosing 
spondylitis, is discussed. Under medicines: 
salicylates, gold, phenylbutazone, the steroids, 
colchicine and benemid, the antimalarial drugs, 
as well as such agents as muscle relaxants, 
thyroid, iron, vitamins, intravenous cocaine, 
sex hormones and the various vaccines. The 
approach is practical and sensible throughout. 

Under “What should the arthritic patient 
do” the selection of a physician is discussed, 
explaining that certain people are particularly 
interested in arthritis while others are not, that 
the Rheumatism Foundation or the American 
Rheumatism Association might be of assistance. 

Dr. Brooke is connected with the Eugene 
Clinic, Eugene, Oregon. He is particularly 
interested in the arthritic diseases. He has 
specialized in Sweden and England as well as 
in the United States. The book is one that 
can be read by the patient and by many 
individuals with moderate interest in arthritis, 
both medical and paramedical. (Frances 
Baker, M.D.) 


EXERCISE AND FITNESS: A Collection 
of Papers Presented at the Colloquim on Ex- 
ercise and Fitness, sponsored by the University 
of Illinois, College of Physical Education and 
the Athletic Institute. Paper. Pp. 248, with 
illustrations. Price $3.00. The Athletic In- 
stitute, Chicago, 1960. 


Twenty-one papers, all by outstanding 
authorities with various backgrounds; physi- 
ologist, physical education, physicians, nutri- 
tionists, psychologists—many of which present 
specific scientific data and others discuss the 
findings of various researchers in relation to 
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the subject which they are discussing. The 
overall purpose of the colloquim was to review 
the effects of exercise on fitness with a focus 
on human beings and hygiene. Exercise was 
interpreted to be any type of physical activity; 
fitness referred to the organic condition of the 
body; motor ability to strength, endurance, 
mobility, etc. 

A mass of very important scientific data and 
research facts has been collected in these 
papers and, as is true in research, there are 
controversial points where other research failed 
to confirm or duplicate previous work, or else 
there is still not sufficient research data avail- 
able to arrive at a final decision. Most sig- 
nificant and vitally important are the very 
significant points of agreement: that every 
individual must have adequate and sufficient 
active physical exercise throughout his life, if 
the organism is ever to function at maximum 
efficiency. Of the greatest significance is this 
statement in Chapter 21, Summary and Com- 
ments, “Today we are convinced of a high 
correlation between inactivity and diseases of 
the circulatory system: but we are also ready 
to declare that there is not enough evidence to 
say that inactivity is a cause of such disease. 
Although we cannot honestly claim that exer- 
cise reduces the incidence of heart disease, we 
can say that exercise does not bring on heart 
disease and we have been reminded that a 
period of strenuous training generally increases 
the tonic effect of the vagus on the heart, and 
probably also, inhibits the sympathetic tone.” 
Enough data was presented to appear to 
exonerate high blood cholesterol as the cause 
of blood vessel disease, but rather to consider 
its evaluation as a metabolic sign only in a 
symptom complex, connected with lipid metab- 
olism, but where improper diet or exercise 
and emotion are in some way related to 
atherosclerosis. 

Interesting points regarding nutrition were 
discussed, of which the report that there seems 
to be a fundamental difference in the inter- 
mediary fat metabolism of fats in those who 
are thin and those who are fat, deserve 
special attention. Various faddist diets, as well 
as training table routines came under scrutiny. 
This same discussant pointed out the fallacy 
of continuing to think that exercise stimulates 
appetite and thus increases weight, whereas 
driving a 2% mile trip to work daily will put 
on one pound in 13 days. Physical education 
for all pupils in every school grade was recom- 
mended to offset the caloric economies of 
school buses and T.V. sets. Furthermore, 
exercise programs for adults are ineffective 
with only occasional week-end exercise pro- 
grams, especially as regards the mounting 
obesity in our population. Fitness can and 
should be measured, but it also must be 
evaluated, for it has many facets and various 
values to society. Personality structure and 
changes in personality traits is another phase 
of the overall. The goals of persistent and 
strenuous exercise are many and their im- 
portance, if only in terms of the improvement 
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of the organic structure, and assistance in 
health maintenance, was repeatedly mentioned. 

Some old empyrical statements were de- 
stroyed; others could not be confirmed by 
other researchers; new data was presented, 
much with research statistics. Factors of tests 
and measurement were gone into with detail. 
No doubt is left but that everyone of every 
age must have exercise, if the efficiency of the 
organism is to be maintained. Most significant 
is the relation of lack of exercise to the preva- 
lence of atherosclerosis (and specifically to 
coronary disease) and the additional but 
related problem, of increasing obesity of our 
population of all ages, as is related to disease 
of the circulatory system. These facts alone, 
make this collection of papers most important 
reading for every physician and any others 
who are concerned with the continued high 
death rate from heart disease, but who are 
also concerned in looking for and finding, 
solutions to these problems. (Nila Kirkpatrick 
Covalt, M.D.) 


ELETTROMIOGRAFIA CLINICA. By 
Carlo Serra and Lucio Covello. Italian mono- 
graph. Cloth. Price, not given. Pp. 507, with 
illustrations. Acta Neurologica, Napoli, Italy, 
1959. 


This book is the result of a truly enormous 
amount of work. The authors begin with a 
review of currently understood physiology of 
the spinal synapse, of the motor end plate, and 
of the molecular anatomy and spread of ex- 
citation within a single muscle fiber. Effects 
of drugs and thermal agents and ischemia are 
next considered. The clinical section then 
covers the neuritides and myopathies usually 
surveyed in works on electromyography, add- 
ing a number of chapters of observations on 
internal medicine, ophthalmology, laryngology, 
etc. The work concludes with a very large 
bibliography and index. 

One can but admire the thoroughness with 
which this work has been carried out. I have 
not seen elsewhere the technic of multipolar 
recording from a single needle electrode (the 
sheath fenestrated at ten or more points along 
its shaft). Study of the form of a single 
potential simultaneously recorded at measured 
distances from its exact origin is certainly 
rewarding. 

The authors have placed emphasis on the 
clinical value of electromyographic studies of 
this type and with this point of view I must 
mildly disagree. What the busy clinician seems 
to want and was disappointed in getting in, 
for example, ballistocardiography and vector- 
cardiography, was some kind of magic touch- 
stone which would pop out a neatly printed 
card with the words “Anteroseptal infarct of 
11 days’ duration, superimposed on posterior 
wall ischemia of ancient date.” 

Well of course electromyography is not 
going to provide information like this. It is 
singly diagnostic of almost nothing. An EMG 
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record couldn’t be sent to an expert on vaca- 
tion and the diagnosis come back in the 
next mail. But to a physiologically minded, 
thoughtful man it certainly is a valuable if 
dispensable adjunct to all the normal methods 
of investigation. 

This book is highly recommended as a 
definitive reference work on electromyography. 
(Sedgwick Mead, M.D.) 


ARTHRITIS AND ALLIED CONDI- 
TIONS: A _ Textbook of Rheumatology. 
Edited by Joseph Lee Hollander, M.D. Cloth. 
Price, $20.00. Pp. 1306, with illustrations. 
Lea & Febiger, Washington Sq., Philadelphia 
6, 1960. 


This book represents a complete text on the 
arthritic diseases and associated diseases. Eight 
section editors assist Dr. Hollander and are in 
turn assisted by thirty contributing editors who 
write chapters to make up the various sections. 
The authors are well known to all who are 
interested in arthritis. They are most active 
members of the American Rheumatism Associ- 
ation. They are clinicians actively interested 
in research and in teaching. 

The subject of the rheumatic diseases as a 
whole is well covered and over five hundred 
pages is allotted to rheumatoid arthritis alone. 
Another section is devoted to rheumatic dis- 
eases resembling rheumatoid arthritis and 
includes spondylitis, psoriatic arthritis, rheu- 
matic fever, palindromic rheumatism, inter- 
mittent hydrorthrosis, and the fibrositis syn- 
drome. Sections are allotted to the connective 
tissue diseases, to degenerative joint disease, 
to metabolic bone and joint diseases, to specific 
infections causing arthritis, to certain condi- 
tions complicating or producing arthritis such 
as amyloidosis, sarcoidosis, disorders of hemo- 
poiesis and blood coagulation, neuropathic 
joint disease, developmental connective tissue 
disorders, and tumors of joints and tendon 
sheaths. In another section, headed “‘Regional 
Disorders of Joints and Related Structures,” 
traumatic arthritis, internal derangement of 
the knee joint, painful feet, the syndrome of 
cervical nerve root compression, the painful 
shoulder, Dupuytren’s contracture, and low 
back pain with sciatica are discussed. 

The chapters of each section are well 
illustrated. It is interesting that the outline 
of the chapter is boxed in to clarify the 
subject and bring it before the eye quickly. 
Each chapter, of course, has its own good 
bibliography. 

The chapters on physical therapy and oc- 
cupational therapy are written by Morris A. 
Bowie of the University of Pennsylvania. To 
me, these chapters are most disappointing. 
Every source of heat is described, many of 
which have been discarded. The programs of 
exercise are of the type that could be written 
by any corrective therapist. No attempt has 
been made to describe ways by which de- 
formities can be overcome or function can be 
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augmented to prevent or overcome deformity 
to develop correct rhythms of movement as 
concepts of functional anatomy would indicate. 

This is a most outstanding book. Any 
physician with the slightest interest in rheu- 
matology should possess this book for constant 
reference. It should be a most valuable text- 
book and reference in every school of medicine. 
It cannot be too highly recommended. (Frances 
Baker, M.D.) 


CLINICAL ORTHOPAEDICS. No. 15: 
The Hand, Part 2. Edited by Anthony F. 
DePalma, M.D. Cloth. Price, $7.50. Pp. 211, 
with illustrations. J. B. Lippincott Co., E. 
Washington Sq., Philadelphia 5, 1959. 


This volume is No. 15 in a series which has 
become a classic in orthopaedic literature. 
Many of the articles have been written by 
outstanding orthopaedic surgeons who have 
since gained recognition in the areas they have 
covered in this text. 

The articles are easily readable and well 
illustrated with excellent photographs and 
drawings. This particular volume is concerned 
primarily with the subject of surgery of the 
hand, specifically plastic repair. The ma- 
terial, therefore, is likely to be of background 
interest for the physiatrist rather than an area 
of primary concern. (Jerome S. Tobis, M.D.) 


BACKGROUND PAPER ON RESEARCH 
IN GERONTOLOGY: MEDICAL. White 
House Conference on Aging. Prepared under 
direction of the Committee on Research in 


Gerontology: Medical. White House Con- 
ference on Aging, Jan. 9-12, 1961. Paper. 
Price, not given. Pp. 139. Ewald W. Busse, 
M.D., Chairman, Medical Research Commit- 
tee on White House Conference on Aging. 


Much effort has been expended in prepara- 
tion for the White House Conference on 
Aging to be held in Washington, D. C. during 
January 1961. There are 20 subject matter 
areas, one of which is Research in Gerontol- 
ogy: Medical. This pamphlet has been pre- 
pared by experts associated with the Medical 
Research Committee. It deals with medical 
disorders which may affect our older citizens. 
The purpose of the pamphlet is to prepare 
those who have any interest in this area to 
ready themselves for the Conference and to 
communicate their ideas to others who are 
concerned. This will permit a broad base of 
intelligent preparation to present an agenda 
of adequate depth to guide the meetings and 
plan the future beyond the Conference in this 
particular aspect of aging. 

The authors make clear that the scope of 
this paper may be altered as a result of 
suggestions and that sections may also be 
changed if necessary. The paper contains a 
wealth of well-selected material that will 
serve to establish the beginning of a firm 
foundation for preparation for one Conference 
area. 


When we consider this paper as one of 
numerous meticulous efforts in preparation, 
we may honestly express a hope that some- 
thing wonderful will come from the White 
House Conference on Aging. (Charles D. 
Shields, M.D.) 


BONE TUMORS, Second edition. By 
Louis Litchtenstein, M.D. Cloth. Price, 
$12.00. Pp. 402, with 220 illustrations. 
C. V. Mosby Company, St. Louis, 1959. 


The non-committal title of this well-known 
book, now being published in its second 
edition, is aptly chosen, since it avoids refer- 
ence to any given field. It is not an extended 
treatise on the pathology of bone tumors 
specifically, nor on the surgical management 
of them, nor on the radiologic recognition 
and, occasionally, treatment of them; yet it is 
all of these without undue emphasis on any 
given one. Thus, the purpose of the lack of 
qualification of the title becomes apparent. It 
is designed to be a guide to the broader 
recognition, treatment, and management of 
bone tumors and of lesions simulating them. 
That it has come to a second edition testifies 
to the enthusiastic reception of the book in 
its first edition and to the advances in knowl- 
edge of all aspects of bone tumors since the 
publication of that edition. 

As the author points out in his preface to 
the second edition, the amendments include 
the addition to the book of new illustrations 
and of chapters on tumors of periosteal origin, 
synovia, bursae, and tendon sheaths, as well 
as on non-neoplastic lesions which may be 
mistaken for tumors. Not specifically men- 
tioned are the considerably enlarged bibliog- 
raphy, which has been brought up to date, and 
the expanded experience of the author and 
others in the field of bone pathology, many of 
whose findings have been included in the text. 
While there is no self-effacing underevaluation 
of the present state of knowledge and of past 
achievements, the areas yet to be confronted 
are faced honestly, and the possibility of con- 
tinued obscurity or complete ignorance in 
some of these areas is fully recognized. 

The second edition continues the high 
level established in the first edition, and 
although, quite justifiably, the orientation 
remains basically pathological, this merely 
emphasizes the essential role of pathologic 
precision in the larger area of clinical man- 
agement and does not represent an argument 
for arid academism or a defense of pathologic 
esoterica. To this end, the brief chapter on 
the clinical management of possible bone 
tumors, addressed to pathologists as well as 
to surgeons and roentgenologists, has been 
added. 

From a purely pedagogic point of view, the 
book incorporates numerous desirable features. 
There is a regularly recurring mode of expo- 
sition within clearly-defined units: Introduc- 
tion, Clinical Features, Pathology, Treatment 
and Prognosis, Summary, and References. 
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The figures are well reproduced, and full 
justice has been given to the roentgenographs. 
There are few typographical errors, and those 
which are glaring are generally not misleading. 
A single exception might be the statement in 
the middle of page 73, which describes a 
tumor “. . . found in the mataphysical area 
... — rather a shock to those among 
scientists whose philosophic leanings are in the 
direction of logical positivism (!). 

The book can be highly recommended to 
those whose needs are slightly less than spe- 
cial: to the pathologist who needs to know 
more about the clinical management of bone 
tumors, to the surgeon who needs to know 
something of the histologic and roentgenologic 
features of tumors, to the clinician who simply 
needs to know something about tumors of 
bone from the vantage point of a larger 
perspective. It is the inclusiveness and sense 
of proportion, as contrasted with intensive, 
monographic discussions of special aspects, 
which constitute the strongest recommenda- 
tion for the book as a whole. Its authorita- 
tiveness stands unquestioned. (Thomas P. 
Anderson, M.D.) 


PHYSICS AND ELECTRONICS IN 
PHYSICAL MEDICINE. By A. Nightingale, 
‘M.A., Ph.D. Cloth. Price, $6.00. Pp. 292, 


with 320 illustrations. The MacMillan Com- 
pany, 60 Fifth Ave., New York 11, 1960. 


This book fills a definite need. While 
some of the textbooks on Physical Medicine 
contain chapters on the physical basis of the 
subject, they are usually short and conse- 
quently insufficient. On the other hand, to 
cull the physical principles underlying Physical 
Medicine from standard physics textbooks is 
a difficult task. The present book gives a 
rather elementary yet accurate account under- 
lying the many physical methods of diagnosis 
and treatment employed in Physical Medicine. 
The text is well organized and illustrated by an 
abundance of simple but instructive line 
drawings. The first part of the book deals 
with fundamental principles of physics, such 
as structure of matter, mechanics, heat, wave 
motion, electric currents and electric circuits. 
This is followed by a second part, describing 
the more common applications of these phys- 
ical principles in Physical Medicine. In the 
last part, an appendix, more difficult topics 
such as the cathode ray oscilloscope, electro- 
myography, “constant-current” and “constant 
voltage” stimulators, microwave diathermy, 
ultrasonic therapy and transistors are discussed. 
This part also contains a section on “some 
useful mathematical techniques.” The book 
can be highly recommended to medical stu- 
dents, specialists in Physical Medicine, neurol- 
ogists and physical therapists. (Otto Glasser, 
Ph.D.) 
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ANNUAL REVIEW OF MEDICINE, 
VOL. 11. Edited by David A. Rytand. Cloth. 
Price, $7.00. Pp. 453. Annual Reviews, Inc., 
Palo Alto, California, 1960. 


It is a pleasure to review again this growing 
series. No attempt is made to cover the whole 
field of medicine in any one year. The group 
of reviewers who are busy summarizing this 
year will publish next year, and so on. 


Not only is the whole field of medicine not 
covered; only selected phases of any particular 
subject are covered. This selectivity would ap- 
pear to impair the usefulness of these volumes 
as reference material. But they are valuable 
reference material if one retains the whole 
series. The subjects are of course not ade- 
quately covered — any of them — for a spe- 
cialist working in a particular field. Rather 
they give a working summary of up-to-date 
knowledge of decided help to the practitioner. 


I selected for reading the chapters on In- 
fectious Disease, Bacterial; Arterial Hyper- 
tension; Hormonal Control of Pigmentation; 
The L. E. Cell Phenomenon; Neoplastic Dis- 
ease; Behavioral Problems of Adolescents; 
and Congenital Enzyme Defects. 


This volume is highly recommended as a 
reference work. The bibliographies will lead 
the enquirer to further relevant literature. 


(Sedgwick Mead, M.D.) 


FUNCTIONAL ANATOMY OF THE 
LIMBS AND BACK. By W. Henry 
Hollinshead, Ph.D.;A text for Students of 
Physical Therapy and Others Interested in 
the Locomotor Apparatus. Cloth. Price, $9.00. 
Pp. 403, with illustrations. Second edition. 
W. B. Saunders Co., W. Washington Square, 
Philadelphia, 1960. 


I first reviewed this text when its first edi- 
tion came out and «found it at that time a 
very useful text indeed, especially for students 
of physical and occupational therapy and for 
nurses and other paramedical personnel as 
well. There are new additions in this volume, 
particularly concerning the nervous system. 
The illustrations, mainly line drawings, em- 
phasizing salient points, are clear and very 
pleasing. It is difficult to write interestingly 
about anatomy, but the author succeeds un- 
commonly well. He devotes a good deal of 
thought to the kinesiology of the musculo- 
skeletal system, as would be expected from the 
title. 


This book should be welcomed by teachers 
of physical therapy and allied arts. It is far 
from formidable for the student and recom- 
mended by the reviewer. (Sedgwick Mead, 
M.D.) 
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FRACTURES & ORTHOPAEDIC 
SURGERY FOR NURSES AND PHYSIO- 
THERAPISTS. By Arthur Naylor, Ch.M., 
M.B. Cloth. Price, $6.50. Pp. 358, with 
illustrations. The Williams & Wilkins Co., 
Mt. Royal and Guilford Aves., Baltimore 2, 
1960. 


This handbook is prepared for the use of 
those who assist the orthopedic surgeon in 
his practice. 

The author defines rehabilitation as “the 
mechanism of placing the patient in a position 
to pursue his former or equivalent occupation 
by means of surgery, nursing, physical and 
psychological treatment and requires coopera- 
tion between surgeon, nurse, masseuse, patient 
and employer.” The term physiotherapy is 
used throughout the book and on page 83 
passive physiotherapy is defined as meaning 
massage, heat and electrotherapy. In my opin- 
ion these definitions reflect a concept of 
medical rehabilitation and physical therapy 
that is somewhat different from our ideas in 
the United States of America. 

There are chapters devoted to apparatus 
and to operating room technics. The discus- 
sion of bracing and functional devices empha- 
sizes immobilization. There is broad, general 
discussion of many orthopedic conditions. 

The book contains excellent photographs 
and diagrams and is well indexed. It is well 
suited to the orthopedic office assistant and 
will prove of value to the nurse working with 
orthopedic patients. (Charles D. Shields, 
M.D.) 


A PSYCHIATRIST’S WORLD: The Se- 
lected Papers of Karl Menninger, M.D. Edited 
by Bernard H. Hall, M.D. Cloth. Price, 
$10.00. Pp. 931. The Viking Press, Inc., 625 
Madison Avenue, New York 22, 1959. 


“A Psychiatrist’s World” is the world of 
Karl Menninger, as seen through his selected 
papers. The choice of papers was no easy 
task, for in the last forty years, this prolific 
writer has published over two hundred articles 
(listed separately), in addition to a number of 
books which introduced psychiatry to the 
general public in a palatable form. Karl 
Menninger is probably the best known living 
psychiatrist today. The editor, Dr. Bernard 
Hall, describes him aptly: “Karl Menninger 
happens to be a psychiatrist. He is also a 
physician, a psychoanalyst, a teacher, a writer, 
an administrator, a theorist, and a researcher. 
.. . He is a lot of other things, too.” Thus 
the papers are not arranged chronologically 
but in six parts: The Man, The Clinician, 
The Theorist, The Teacher, The Psychiatrist 
Afield and the Historian of Psychiatry. Each 
section is skillfully introduced by the editor. 

Not only did Karl Menninger contribute 
significantly to psychiatry, he made psychi- 
atric history. He and his brother William 
founded the Menninger Clinic in Topeka, a 
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mecca of world psychiatry. The evolution of 
psychiatric development in this country be- 
comes obvious when we compare the author’s 
earlier works with his more recent writings. 
It is interesting to read Karl’s own analysis of 
his previous concepts of disease: “I am some- 
what ashamed to admit that it has taken me 
a quarter of a century to realize that this 
formula (treating the patient according to 
his diagnosis) rarely works out this way in 
actual practice . . .” Dr. Menninger was 
among the pioneer proponents of the holistic 
or total personality principle. 


Although the book is over nine hundred 
pages long, every chapter is stimulating and 
challenging. However, the selection of papers 
has been somewhat of a disappointment to 
this reviewer. Karl Menninger is one of the 
small number of psychiatrists (and particularly 
psychoanalysts) -who have shown more than 
casual interest in physical medicine. He has 
written about the contribution of physical 
medicine to the management and rehabilita- 
tion of the mentally ill and has also interpreted 
the psychological aspects of physical and oc- 
cupational therapies. It is regretable, there- 
fore, that very few of these discussions are 
included in this volume. There is, however, 
an interesting article “The Abuse of Rest in 
Psychiatry,” a critique of Weir Mitchell’s 
“rest cure.” 


The book offers a liberal education not only 
in psychiatry but also in many other related 
fields. (Jack Meislin, M.D.) 


ANNUAL REVIEW OF PHYSIOLOGY. 
Vol. 22. Edited by Victor E. Hall. Cloth. 
Price, $7.00. Pp. 726. Annual Reviews, Inc., 
Palo Alto, Calif., 1960. 


Intelligent reading of all chapters of the 
Annual Reviews is becoming with the years a 
more difficult task for the reviewer. The 
reader is able to absorb the material from 
those chapters of his major interest; the 
chapters dealing with subjects of his casual 
interest are often like midchapters in a serial 
story, the early chapters of which are only 
hazily recalled. Of course, the various chapter 
authors vary in their ability to compose a 
well-rounded review article. The volume of 
current literature is so great that there is 
scarcely space for the author to tie the 
chapter together into a unit. 


Regardless of the detailed material content, 
this volume furnishes a revealing commentary 
on current trends of interest and accomplish- 
ment. The great strides being made in nuclear 
physiology and chemistry are clearly evident. 
Throughout there is an increased merging of 
physiology and chemistry. The wealth of 
material on the nervous system requires the 
division of the material into four chapters: 
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the divisions of the subject are somewhat 
arbitrary and overlapping, but probably as 
good as is possible. The chapters on compara- 
tive physiology of muscle metabolism and 
blood pigments were particularly useful in 
expanding this reader’s concepts of these 


subjects. (R. C. D., M.D.) 


THE UTRECHT SYMPOSIUM ON THE 
INNERVATION OF MUSCLE. Edited by 
H. D. Bouman, M.D., and A. L. Woolf, M.D. 
Cloth. Price, $5.00. Pp. 223, with illustra- 
tions. The Williams & Wilkins Co., Mt. 
Royal & Guilford Aves., Baltimore 2, 1960. 


All of the papers in this publication origi- 
nally appeared in 1959 and 1960 in volumes 
38 and 39 of the American Journal of Physical 
Medicine. The editors and publishers have 
reissued the papers in this symposium in a 
single volume as a permanent record of the 
Utrecht Symposium on The Innervation of 
Muscle, which was held in July, 1957. This 
book will be of use primarily as a reference 
work for neurologists, pathologists, neuro- 
physiologists, and physiatrists particularly in- 
terested in basic research on the physiologic 
aspects of innervation of muscles. The con- 
tributions come primarily from European 
physiologists, pathologists, and neurophysiolo- 
gists. Several clinicians are represented 
among those who presented papers for this 
symposium. A few of the contributors’ names 
familiar to clinicians in physical medicine and 
rehabilitation are: Philippe Bauwens, A. T. 
Richardson, E. Gutman, and F. Buchtal. 

Many aspects of the physiology of muscle 
and nerve and studies of the transmission of 
the nerve impulse are presented. Features of 
electrodiagnosis, electromyography, neuromus- 
cular physiopathology, and chemical studies 
of conduction mechanisms are included in the 
subject matter covered in this symposium. A 
long and interesting chapter by J. D. 
Robertson is devoted to electron microscopy of 
the motor end-plate and the neuromuscular 
spindle. Several clinical conditions are dis- 
cussed, including denervation, myasthenia 
gravis, reinnervated muscle and hemifacial 
spasm, and muscular myotonias of infancy. 

Most of the subject matter is presented in 
a readable manner, although some of the 
research articles are a bit overwhelming for 
the ordinary clinician. The subjects are well 
arranged, and the illustrations and diagrams, 
which are in black and white, are legible and 
clear. Each chapter contains a useful bibli- 
ography for those who desire further reading 
and study. 

This book should be available in medical 
schools and wherever research is carried on rel- 
ative to the neuromuscular systems. It would 
be of limited value to the ordinary clinician in 
physical medicine and rehabilitation. (Gordon 
M. Martin, M.D.) 
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READINGS IN REHABILITATION 
COUNSELING. Edited by C. H. Patterson. 
Paper. Price, $5.25. Pp. 324. Stipes Pub- 
lishing Co., 10-12 Chester St., Champaign, 
Ill., 1960. 


C. H. Patterson, Associate Professor of 
Education and Director of Rehabilitation 
Counselor Training, University of Illinois, 
Urbana, has edited a compilation of articles 
by 63 authors concerning various aspects of 
rehabilitation counseling. Most of the papers 
were published previously. The editor indi- 
cates that he has attempted to gather rela- 
tively recent articles which present significant 
concepts of interest to students and counselors 
in the field of rehabilitation. 

The articles are arranged in 10 different 
sections, each of which has been introduced 
by the editor. Some background information 
on the history and philosophy of rehabilitation 
is given, However, the practical emphasis 
throughout the book is on the various concepts 
of and technics for vocational counseling, 
training, and placement. Problems related to 
all aspects of rehabilitation are faced quite 
realistically in most of the articles. The 
articles selected do not include many statis- 
tical data or much information about research 
studies, since, as the editor states, this material 
is intended primarily as background reading 
for persons in rehabilitation counseling. 

The type is somewhat small for easy 
reading, and there are no illustrations. A few 
of the articles have a limited bibliography. 
The style of writing, of course, varies with the 
author. For the most part, however, the 
articles are quite readable. As indicated, this 
collection of articles will be of value primarily 
to students and workers in vocational rehabili- 
tation and rehabilitation counseling. The physi- 
cian will undoubtedly be aware of the lack of 
emphasis on the essential role of the physician 
in the over-all rehabilitation program. The 
book may be of some aid to physicians in 
physical medicine and rehabilitation in ac- 
quainting them with the concepts of some of 
the other workers in this developing field. 
(Gordon M. Martin, M.D.) 


A PRIMER OF ELECTROCARDIOG- 
RAPHY. By George E. Burch, M.D., and 
Travis Winsor, M.D. Cloth. Price, $5.00. Pp. 
293, with illustrations. Lea & Febiger, Wash- 
ington Sq., Philadelphia 6, 1960. 


The authors state that the word primer is 
in fact the purpose of this book. It is not 
intended as an encyclopedia, a_ scientific 
treatise or a review of the current literature of 
electrocardiography. The approach is that of 
acquainting the medical student, intern and 
resident with the physiologic and electrical 
principles of the electrocardiogram. 

To the extent that is above mentioned, to 
fulfill this objective, the authors have worked 


* diligently to present the simple facts as they 


are taught today about the physiology of the 
wave(s) of conduction through the heart. 
This they reduce to the simplest recording 
methods and explain how the conduction wave 
produces the electrocardiogram. They point 
out the difference in appearance with the 
different lead-off electrodes. The most fre- 
quently occurring abnormalities are explained 
and illustrated in the same manner. 

The presentation is clear and easily under- 
stood. The format is acceptable. Two minor 
criticisms might be mentioned: 1. There is a 
complete repetition in the text and in the 
description of each illustration. Perhaps for 
the student who studies the illustration and 
less so the text, this is a necessary objective ; 
and 2. Some of the illustrations precede and 
some follow the text. This makes it difficult 
to follow the text and refer to the illustration 
simultaneously. However, with so many illus- 
trations and in many instances such a short 
narrative, this is unavoidable. Since visual 
education is more lasting, the illustrations are 
necessary. 

This book does essentially what the authors 
intended and its fourth edition is evidence 
thereof. The reviewer is reminded of Dr. 
Richard Ashman’s lectures in physiology and 
of his textbook “Essentials of Electrocardiog- 
raphy” more than twenty years ago. The 
complete absence of any bibliography is prob- 
ably unfortunate, for any ambitious student of 
electrocardiography should be given leads to 
other workers and their work. The book is 
handy to have as a ready reference to the 
basic principles of electrocardiography. 


ESSENTIALS OF ORTHOPAEDICS. 
By Philip Wiles, F.R.C.S. Third edition. Cloth. 
Price, $13.00. Pp. 576, with 417 text figures. 
Little, Brown and Company, 34 Beacon St., 
Boston 6, 1959. 

This is a basic textbook on orthopedics, by 
an outstanding British authority. Having set 
as his objective the delineation of the physio- 
logic and pathologic ramifications of musculo- 
skeletal disease and injury, the author me- 
thodically executes his plan. The result: a 
well-rounded textbook that covers most of 
the problems usually associated with this 
specialty. 

The format is rather unusual and requires a 
few words of comment. Instead of dividing 
his book into general categories as most 
authors do, Dr. Wiles, after an initial chapter 
devoted to postural defects, and a second 
chapter on back pain, then devotes seven 
chapters (III through IX) to the various 
joints and their particular problems. This 
results necessarily in a certain amount of 
repetitiousness, since the joints are predisposed 
to similar diseases. On the other hand, this 
very repetitiousness promotes a better under- 
standing of the problems peculiar to each 
disease as it applies to the individual joint. 
The second half of the book adheres to the 
more classic format. Chapter X deals with 
Pyogenic Infection, Chapter XI _ discusses 
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Tuberculosis of joints and bones. Chapter XII 
is devoted to Chronic Arthritis, including 
rheumatoid arthritis, osteoarthritis, and neuro- 
pathic arthritis. Chapter XIII deals with 
benign and malignant tumors of bones, pri- 
mary and metastatic. Chapter XIV discusses 
Blood and Allied Diseases affecting bone. 
Chapter XV is a discussion of metabolism and 
other disorders affecting bone. Chapter XVI 
has to do with congenital defects of the 
skeleton. And the last chapter (XVII) deals 
with Diseases of the Nervous System, as they 
pertain to orthopedics. 

The subjects discussed are well-covered from 
the standpoint of physiology and pathology. 
Orthopedic management is given adequate 
coverage for the most part. But physical 
therapy could have received a little greater 
attention. The book is carefully written and 
proofread, although an occasional error has 
crept in, such as including the carpal tunnel 
syndrome in the chapter on the shoulder 
girdle, and leaving out the word “not” on 
page 47 — “No greater force is necessary when 
an anesthetic is (not) used.” 

The type is highly legible. “Dodge” print- 
ing is used to reproduce the high contrast 
radiographs, which are unusually clear. The 
style is easy. The bibliography at the end of 
the book is very helpful. The index is 
adequate. 

The book is recommended to students, 
general practitioners, orthopedic residents and 
surgeons, and to physiatric residents and 
specialists, as well as to physical and occupa- 
tional therapists. (Harry T. Zankel, M.D.) 


ARTHRITIS: General Principles Physical 
Medicine Rehabilitation. Edited by Edward 
W. Lowman, M.D. Cloth. Price, $9.50. Pp. 
292, with illustrations. Little, Brown and 
Company, 34 Beacon St., Boston, 1959. 

In this volume of 24 chapters written by 
outstanding authorities from various fields, 
Doctor Lowman has assembled information on 
all facets of management of rheumatoid 
arthritis. 

The tone of the book is eminently practical 
without sacrifice of scientific accuracy. The 
chapters on physiology and pathology can be 
understood by non-medical readers, and are 
profusely illustrated with photographs and 
diagrams. 

The chief worth of the volume, valuable in 
its entirety, lies in the chapters on Physical 
Medicine and Rehabilitation Treatment, where 
is summarized the basic programs of exercise, 
transfer and self-care technics, and assistive 
devices. The astute reader will apply these 
principles to a wider field than that of 
arthritis. 

The format is excellent; style in most of 
the chapters is clear, direct, and lacking in 
superfluities. The wide use of meaningful 
illustration is to be commendea. The book 
should be included as basic material in every 
library. (Harriet E. Gillette, M.D.) 
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REHABILITATION OF THE MEN- 
TALLY ILL. Edited by Milton Greenblatt 
and Benjamin Simon. Cloth. Price, $5.00. 
Pp. 260, with 3 illustrations. American Associa- 
tion for the Advancement of Science, 1515 
Massachusetts Ave., N.W., Washington 5, 
1959. 


Rehabilitation of the mentally ill is one of 
the most cogent problems faced by our society 
not only as a medical challenge but also 
because of its social and economic implications. 
In a way, psychiatric rehabilitation — prepara- 
tion for optimum adjustment in the community 
—is more of a “total rehabilitation” problem 
than that of the physically disabled: it is 
often a reeducation in life from a state of 
childhood to which many of our mental 
patients regressed in their course of illness. 
There are no prosthetic appliances such as 
we have for the physically handicapped to 
substitute for the disturbed function of the 
mind. Recently American psychiatry got a 
jolt similar to that dealt to our technical 
sciences by the Russian sputnik. We are 
beginning to realize that, with all our eco- 
nomic resources, we are quite behind our 
European colleagues in many aspects of our 
approach to the problems of the mentally ill. 
Many of these problems are discussed in this 
book and, although no panacea is offered, the 
publication can be of great practical value to 
all interested in mental health. 

The book is the outcome of a symposium 
on rehabilitation of the mentally ill edited 
by Milton Greenblatt, Director of Research 
of the Massachusetts Mental Health Center 
(Boston Psychopathic Hospital) and Benjamin 
Simon, Chairman of Committee on Rehabili- 
tation of the American Psychiatric Association. 
It was my privilege to work with Dr. Simon 
on that committee. The symposium is divided 
into several parts: General Problems, Hospital 
Aspects of Rehabilitation, Transition from 
Hospital to the Community and Community 
Aspects of Rehabilitation. 

Members of the various panels discuss 
problems, solutions and offer critiques of our 
present management of psychiatric patients. 
For instance, there is a challenge of our 
criteria for hospitalization of these patients. 
Some believe that mental illness per se is not 
a reason for hospitalization but rather con- 
sideration of safety or special treatment not 
feasible on an outpatient basis. What is 
activity therapy and how should it be ad- 
ministered? What is the role of “attitudes” 
of rehabilitation therapists? What is the 
present contribution of occupational therapy 
in the process of rehabilitation? Are we on 
sound ground in believing that the ex-hospital 
patient should sever all ties with his “alma 
mater”? How intensive should our hospital 
vocational programs be? 

Various methods of rehabilitation, including 
Industrial Therapy, Day and Night and Mem- 
ber-Employee Programs, Half-Way Houses and 
Sheltered Workshops are described. 
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The book is a must for all workers in the 
field of rehabilitation of the mentally ill. 
(Jack Meislin, M.D.) 


SURGICAL PATHOLOGY. By Lauren V. 
Ackerman, M.D., and Harvey R. Butcher, Jr., 
M.D. Cloth. Price, $15.00. Pp. 1096, with 
illustrations. C. V. Mosby Company, 3207 
Washington Blvd., St. Louis 3, 1959. 


This book is an encyclopedia of detailed 
introduction in the field of surgical pathology 
— it is not a textbook of general pathology. 
The text does not run the gamut of surgical 
lesions since the emphasis has deliberately been 
placed on the common lesion. Recent advances 
in surgery, including anesthesia, antibiotics, 
resuscitation and supportive technics, permits 
the modern surgeon to perform procedures 
once considered “tour de force’ or actually 
impossible, thereby permanently altering the 
patient’s physiology and all this fact implies 
for him. Surgical pathological lesions are, 
therefore, of paramount interest to the modern 
surgeon and this book describes them in detail. 

The book has been written for the student, 
as well as the physician who is daily concerned 
with the lesions described. Thus, it has been 
organized along organistic, regional and body 
system lines. The chapter on “Skin” has a 
special section on wound healing which is 
timely and well written. The chapters on 
“Oral Cavity” and “Mandible and Maxilla”’ 
taken together, include a majority of the 
lesions of the face, except for the salivary 
glands. The major number of the chapters, 
however, deal with body organs or systems. 

Several special sections of the book have 
been individually rewritten or revised by the 
original authors except the section on non- 
neoplastic conditions of the skin, originally 
written by the late Dr. Zola K. Cooper and 
revised by Dr. Robert Ogilvic. 

This second edition has been entirely re- 
vised and updated. It also represents the rare 
occasion when a pathologist and a surgeon 
have collaborated on such a book, and as such 
it should have special appeal to both specialty 
groups. It is well written in an easily readable 
style and the quality of the book itself is first- 
class in all respects. (J. H. K.) 


FRACTURES, DISLOCATIONS AND 
SPRAINS. By Philip Wiles, F.R.C.S. Cloth. 
Price, $7.50. Pp. 67, with 519 illustrations. 
Little, Brown and Company, 34 Beacon St., 
Boston, 1960. 


The book was produced to furnish a “short, 


generously illustrated volume supplying in 
succinct form the information necessary for the 
diagnosis and treatment of fractures and dis- 
locations.” Each complete story is contained 
on two pages with x-rays, drawings and the 
explanation of mechanism for the injury, the 
diagnosis, treatment and complications. 
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The author originally had large hand- 
lettered cards with drawings and x-rays which 
were used for teaching and review in the 
hospital. They cover the subject very well. 
The author has not delved into controversy 
in the matter of treatment but has given only 
his own conservative method of handling each 
type of injury. This should not be miscon- 
strued to mean that this is the only method 
of handling an individual case. There is no 
bibliography. His own international recogni- 
tion vouches for the reliability of the contents 
of the book. 

Operative procedures are mentioned but 
not described. Illustrations are well and 
simply drawn to explain the x-ray findings 
which are found on the facing page in each 
instance. There is no flipping of pages to 
follow the context of the written word and 
the illustrations or x-rays. Being set up in this 
format makes the book easy to study. It is a 
book to be highly recommended for anyone 


who must care for patients with orthopedic 
conditions. 


Of the many things man can do 
or make here below, by far the 
most momentous, wonderful 
and worthy are the things 
called Books. 


— THOMAS CARLYLE 


The reviews here published have been prepared by competent authorities and do not represent the opinions 
of the American Congress of Physical Medicine and Rehabilitation and/or the American Academy of Physical 


Medicine and Rehabilitation. 
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Announcing 


The Eighth Essay Award 


sponsored by the 


AMERICAN CONGRESS OF PHYSICAL 
MEDICINE AND REHABILITATION 


To stimulate interest in the field of physical medicine and rehabilitation, the 
American Congress of Physical Medicine and Rehabilitation will award annually, 
a prize for an essay on any subject relating to physical medicine and rehabilita- 
tion. The contest, while open to anyone, is primarily directed to interns, residents, 
graduate students in the pre-clinical sciences and graduate students in physical 
medicine and rehabilitation. The Awards and Prizes Committee suggests that 
members of the American Congress and American Academy of Physical Medicine 
and Rehabilitation bring this announcement to the attention of interested persons. 
The following rules and regulations apply to the contest: 


1. Any subject of interest or pertaining to the field of physical medicine and 
rehabilitation may be submitted. 


2. Manuscripts must be in the office of the American Congress of Physical 
Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, not later than 
March 1, 1961. 


3. Contributions will be accepted from interns, residents, graduate students 
in the pre-clinical sciences, and graduate students in physical medicine and rehabili- 
tation. 


4. The essay must not have been published previously. 


5. The American Congress of Physical Medicine and Rehabilitation shail have 
the exclusive right to publish the winning essay in its official journal, the ARCHIVES 
OF PHYSICAL MEDICINE AND REHABILITATION. , 


6. Manuscripts must not exceed 3000 words (exclusive of headings, refer- 
ences, legends for cuts, tables, etc.), and the number of words should be stated 
on the title page. An original and one carbon copy of the manuscript must be 


submitted. 
7. The winner shall receive a cash award of $200. 


8. The winner shall be determined by the Awards and Prizes Committee of 
the American Congress of Physical Medicine and Rehabilitation. 


9. All manuscripts will be returned as soon as possible after the name of the 
winner is announced. 


10. The American Congress of Physical Medicine and Rehabilitation reserves 
the right to make no award if, in the judgment of the Awards and Prizes Committee, 
no contribution is acceptable. Announcement of the winner will be made at the 
annual meeting. 


BERNARD M. BARUCH ESSAY AWARD—ie 


Sponsored by the 


AMERICAN CONGRESS 
of 
PHYSICAL MEDICINE 
AND REHABILITATION 


An annual award of $100 will be given as a prize for an essay 
on any subject relating to physical medicine and rehabilitation. 


The following rules and regulations apply: 


1. Any subject of interest or pertaining to the field of physical med- 
icine and rehabilitation may be submitted. 


2. Manuscripts must be in the office of the American Congress of 
Physical Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, 
not later than March 1, 1961. 


3. Contributions will be accepted from medical students only. 


4. The American Congress of Physical Medicine and Rehabilitation 
shall have the exclusive right to publish the winning essay in its official 
journal, the Archives of Physical Medicine and Rehabilitation. 


5. Manuscripts must not exceed 3000 words (exclusive of headings, 
references, legends for cuts, tables, etc.), and the number of words should 
be stated on the title page. An original and one carbon copy of the manu- 
script must be submitted. 


6. The essay must not have been published previously. 
7. The winner shall receive a cash award of $100. 


8. The winner shall be determined by the Awards and Prizes Com- 
mittee of the American Congress of Physical Medicine and Rehabilitation. 


9. All manuscripts will be returned as soon as possible after the name 
of the winner is announced. The winning manuscript becomes the ex- 
clusive property of the American Congress of Physical Medicine and 
Rehabilitation. 


10. The American Congress of Physical Medicine and Rehabilitation 
reserves the right to make no award if, in the judgment of the Awards 
and Prizes Committee, no contribution is acceptable. Announcement of 
the winner will be made at the annual meeting. 
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